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MEDICAL OFFICER’S REPORT. 





I,.— VACCINATION. 


The superintendence of Public Vaccination in England occupied New _ 
during the whole of the year 1868 a more than ordinary share Moti 
of the attention of the Lords of the Council. For onthe first day ~~ 

of the year the new Vaccination Act, 30 & 31 Vict. c. 84, came 
into operation; and, from then onwards, my Lords were con- 

_stantly engaged in proceedings, such as the Legislature intended to 
be taken, for the improvement of our public vaccination in respects 
where the system had hitherto been at fault. 

The nature of the defects which required correction had been New regula- 
very fully explained in successive annual reports of this depart- tions affecting 
ment, particularly in those from the second to the sixth in- “"™* 
clusive ; and as far back as 1859 my Lords had communicated to 
the Poor Law Board, for the assistance of local authorities con- 
tracting for public vaccination, an exposition of the broad prin- 
ciples of arrangement on which contracts must in future be based 
if the defects in question were to be prevented. In 1868, with 

the new law, the time had come when this merely recommendatory 
mode of dealing with very serious evils could no longer be con- 
sidered sufficient; and my Lords accordingly saw fit to issue 
express regulations for the purpose, by an Order of Council bearing 
date February 18th, 1868. Of the regulations thus issued, a copy 
is subjoined to this Report, as Appendix No. 2. The great object 
was that public vaccination should no longer be so excessively sub- 
divided -among times and places and persons as to have needless 
difficulties put in the way of its effective performance; and with 
this object the regulations provided, as their general effect, that the 
public vaccinator under ordinary circumstances should vaccinate 
only at public stations, and at no station oftener than once a week, 
and, if in a town district, only at one station therein ; that no two 
public vaccinators should in any case act for one and the same 
district; and that the division of towns into vaccination districts 
should not go beyond certain limits of smallness. Also, with refer- 
ence to section eight of the new Act, a special regulation was made, 
limiting the extent to which re-vaccination at the public expense 
might be given. 

The new law did not abrogate any of the existing contracts New contracts. 
for public vaccination, but it tended to make new contracts in 

*many cases desirable ; and thus during the year new arrangements, 
which had to be conformed to the new law and to the regulations 
operating under it, and which my Lords had to consider in more 
or less detail, and for the most part very minutely, with the 
respective local authorities or with the Poor Law Board, were 
proposed by more than a seventh part of the entire number of 
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vaccination authorities of the country. The year has in this way 
been one of very great improvement in our system of public: 
vaccination. Also in other and ordinary ways influences for 
improvement have been at work. 

The systematic inspection which goes on under their Lordships’ 
orders extended during the year to nearly half the public 
vaccination of England, namely, to 1,749 vaccination districts, 
comprised in 312 different unions or parishes: each inspection 
involving, first, an inquiry into the state of vaccination in the 
district ; secondly, where requisite, a notification to the authority — 
of defects found in the local arrangements for carrying the 
law into effect, and advice as to the changes required ; and thirdly, 
in suitable cases, a recommendation of the vaccinator for reward 
under section five of the Vaccination Act, and in accordance 
with the system described in my ninth report. Of the money 
which Parliament had placed at their Lordships’ disposal for this 
purpose my Lords distributed 2,753. 2s. The number of 
yaccinators to whom gratuities were given was 345; namely, 
129 who received first-class, and 216 who received second-class, 
gratuities. The gratuities of each class differed of course very 
considerably in money value in different vaccination-districts, just 
as the several contract-earnings differed. Where a public vacci- 
nator was having so few vaccinations as to be only earning from 
his board of guardians some 20s. or 30s. a year, the supplementary 
payment by the Privy Council was necessarily quite insignificant 
as money, and, except that it implied an honorable recognition 
of service, might scarcely have seemed worth the trouble of formal 
transmission and acknowledgment; but, on the other hand, in 
many cases the payments were such as probably to be in them- 


-selves welcome additions to the often scanty stipends of the reci- 
~pients. The largest aggregate payment of the year (a first-class 


gratuity on 2,738 vaccinations) was 136/. 18s.; the smallest (a 
first-class gratuity on 19 vaccinations) was only 19s. 

My Lords during the year had occasion to correspond specially 
with the guardians of the unions of Congleton, Enfield, Epping, 
Sheffield, Tendring, Tiverton, and Totnes, with regard to out- 
breaks of small-pox reported in those jurisdictions respectively. 

The applications made to this department during the year for 
vaccine lymph were 14,099 ; in answer to which were supplied as 
follows :—131,390 charged ivory points, 1,059 charged squares of 
glass, and 9,792 charged capillary tubes. Particulars as to the 
sources whence this lymph was derived are given in Appendix 
No. 1. Of the 14,099 applications, in answer to which lymph was- 
given, 11,085 came from medical practitioners (including 1,462 
poor-law medical officers) in England and Wales; 1,721 from 
Ireland, and 511 from Scotland; 566 from the army; 73 from 
the navy and emigration department; 101 from colonies, and 42 
from diplomatic and other foreign services. My Lords, as usual, 
took means during the year to satisfy themselves as to the un- 
diminished efficiency of the lymph which is supplied under their 
directions. Ath; 
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With reference to this branch of the service, my Lords had their © Mxprcar 
‘attention drawn to a system which is in vogue in some parts of the pit ts 
_ continent, for maintaining continuous sources of lymph-supply for aOR. 
the human subject by keeping a succession of calves inoculated Animal 
with the specific contagium; and their Lordships had a report Vacation. 
prepared for them by Dr. Ballard on the arrangements which are 
muse abroad for this so-called “ animal vaccination.” Further 
information, however, is requisite before any final opinion can be 
formed on the question of making more or less use of the system 
for purposes of our National Vaccine Establishment; and therefore 
on the present occasion the subject cannot be written of in detail. 

Fourteen of the twenty-two stations which are sources of lymph- Eaucational 
supply for the National Vaccine Establishment, and also two Status. 

_ stations which do not supply lymph for the public service, are used 
as educational stations under their Lordships’ Order of December 
Ist, 1859. My Lords during the year inquired as usual into the 
conduct of the educational business of these stations, and received 
on this subject, as on the subject of the lymph-supply, a report 
which was entirely satisfactory. 





I].—GENERAL SANITARY ADMINISTRATION. 


During 1868, as usual, in various cases within purview of the Occasional 
general sanitary laws of the country, my Lords had to communicate sanitary 
with the respective local authorities concerning action to be taken “1 
under those laws. The authorities thus communicated with were 
50; including 14 of the special boards of the metropolis, 5 extra- 
metropolitan vestries, 15 boards under the Public Health and Local 
Government Acts, and 16 boards of guardians. In seven of the 
cases, local inquiry by an inspector under their Lordships’ direction 
was deemed necessary, viz., at Walton-le-Dale in Lancashire, at 
Bootle in the same county, at Thetford in Norfolk, at Clifton- 
-Hampden‘in Berkshire, at Barnet in Middlesex, at Luton in 
Bedfordshire, and at Dunstable in the same county. 

In the systematic sanitary inquiries which my Lords have for Systematic 
ten past years been carrying on, as to the distribution of disease ee 
in England and the circumstances by which it is regulated, there 77" 
was in 1868 an almost complete pause; owing in some measure to 
the fact that the working power of the department was accidentally 
for the while much reduced; and in other part, because with the 
present commencing second decennium of sanitary responsibility, a 
new cycle of work had to be begun, and a great deal of considera- 
tion had to be given to questions of improvement of system. 

The department has, however, been indebted to Dr. Ballard, Sickness 
medical officer of health of the parish of Islington, for a very van ereae® 
interesting voluntary contribution to knowledge, in the form of a 
report on the statistics of sickness treated at the public expense in 
Islington during the last 12 years; and this report by Dr. Ballard 
is subjoined. See App. No. 3. 

The only respect in which my Lords in 1868 extended their Venereal 
previous series of systematic inquiries as to the distribution and $'e3se8 2 
circumstances of disease, was an inquiry concerning the prevalence 
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of venereal maladies among the poorer parts of the civil.population 
in London; and for this inquiry Mr. Wagstaffe, one of their Lord- 
ships’ inspectors, collected some detailed information which is given 
in his subjoined report. See App. No. 4. | 


IIL.— AUXILIARY SCIENTIFIC INVESTIGATIONS. 


The pathological work of the department was continued during 
1868 in both of the directions to which I referred in my last 
yearly volume ; and details of this work are given by Dr, Sander- 
son and Dr. Thudichum in their respective subjoined reports. 
See App. Nos. 5 and 6. Dr. Sanderson, continuing from the pre- 
vious year the very important investigation of tubercular disease, 
has now succeeded in throwing new light upon a large part of that 
subject-matter; and Dr. Thudichum, in the chemical field of 
research, has made considerable further progress in continuation of 
the line of 1867. ae 


LV.—ADDITIONS TO SANITARY Law. 


An important addition to the sanitary law of the country was 
made last year by the passing of the Pharmacy Act, 1868, This 
statute is chiefly directed against evils to which I particularly drew 
attention in my sixth report, as attaching to the practice. of phar- 
macy by unqualified persons, and to the too unrestricted procur- 
ability of poison for criminal purposes. The new law is to be 
worked by the Pharmaceutical Society, under the general sanction 
and supervision of my Lords of the Privy Council. It provides that 
in future no one shall begin any such pharmaceutical practice as 
involves a sale of poisons, unless he have first passed a sufficient 
examination in pharmaceutical knowledge; and that poisons shall not 
be purchaseable except with such personal identification as would 
probably hamper anyone who intended to make criminal use of 
them ; and that the keeping and sale of poisons generally shall be 
subject to regulation under the Act. It also affirms an important 
principle in regard of the adulteration of drugs, by enacting that 
the provisions of the Adulteration of Food Act of 1860 shall be 
extended, mutatis mutandis, to the sale of drugs. 


V.—QUESTION OF STATE INTERFERENCE TO PROVIDE FOR 
THE DISINFECTION OF PROSTITUTES. 


The inquiry of the department into the prevalence of venereal 
diseases among the civil population was intended to contribute 
some of the elements necessary for judging a question which of 
late has been. much agitated before the public: the question, 
whether wt is expedient to have in this country a systematic sanitary 
superintendence of prostitutes. During the last few years, under 
the provisions of special Acts of Parliament—the so-called 
“ Contagious Diseases Acts” of 1864 and,1866, a system of this 
sort has been administered on a small scale, by the War Office 
and Admiralty, at certain military and naval stations; and recently, 
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while these departments have been proposing to extend their own —_Meprcaz 
operations with respect to the two public services which they Cevans 
~ direct, the more general question has been raised by the advocacy ; 
of a voluntary association formed for the purpose of promoting 

the extension of the Contagious Diseases Act, 1866, to the civil 
population of the United Kingdom. 

There are here two questions which I think cannot be too Special case of 
strictly distinguished: the question concerning the army and \o 1 aap a 
navy, and the question concerning the civil population. It has opished Avge 
not been any part of my duty to advise on the former of these that of Civil 
questions; and I now only advert to it for the sake of greater Population. 
clearness in proceeding to discuss the other. It seems to me that 
prostitution and its attendant diseases, in their relation to the army 
and navy, are, in two different points of view, matter of public 
concern and responsibility ; first, because the military and naval 
services at their respective stations are essential determining causes 
of prostitution, and the State, which for its own purposes keeps 
those masses of male population unmarried, cannot claim to be in- 
different to the result; and, secondly, because the specific diseases 
which arise in that mode of life occasion so enormous a quantity of 
temporary disablement in the two services as to be of pecuniary im- 
portance to the entire tax-paying community. These I apprehend 
are the grounds on which rests all that has yet been done by the 
Legislature with reference to venereal diseases: grounds which are 
in the utmost degree exceptional as regards the nature of the case : 
and to argue from such a case to the case of the civil population 
would manifestly be a confusion of judgment. Of the venereal 
diseases of the civil population, English sanitary law has not 
hitherto taken any special cognizance; and whether this neutral 
_ state of the law ought or ought not to be abandoned is a separate 
question, of far more intricacy than seems to be generally imagined, 
and which on all accounts certainly deserves most careful con- 
sideration. 

In proceeding to discuss this question, I may conveniently first Requirements 
refer to the programme of the association which I have men- ay in 
_ tioned—the “Association for promoting the Extension of the (orcering civil 
Contagious Diseases Act, 1866, to the Civil Population of the population. 
United Kingdom.” The Association contends “ that sufferers 
under any kind of [venereal] contagious disease are dangerous 
members of society, and should, so long as they are in this state, 
be prevented from communicating it to others; . . that 
common prostitutes should be subject to a compulsory medical 
examination, and to compulsory detention in hospital as often 
as they are found diseased, and as long as they continue so; 

that, for the reception of prostitutes suffering from venereal 
‘disease, hospital accommodation should be provided in all towns 
where such persons congregate.”* To give a notion of the quantity 
of hospital accommodation which would be requisite to satisfy this 
programme, I may observe, for instance, that London is conjectured 








* Report of Association, sections 2, 33, 32. 
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to have some 18,000 women whose living is gained by prosti- 
tution ;* and that, according to one of the secretaries of the 
society, on any given number of prostitutes, always about one-third 
may be assumed to be diseased.t If, instead of insisting on these 
colossal estimates, we take only half their total result, the plan 
would require for London alone the creation and maintenance of 
new hospital accommodation nearly equal to that which is now 
given by the twelve general hospitals of London for all bodily 
diseases put together: accommodation, namely, for 3,000 patients. 
The charge of maintaining (independently of the cost of construct- 
ing’) such lazarets as the above would probably be at least 100,0007. 
per annum : and their construction would probably represent a first 
cost little short of half a million of money: besides all which there 
would be the considerable annual charges for police arrangements 
and medical inspections. This for London alone! And the 
requirements of other large towns would probably be of like pro- 
portions. 

Demands like the above are evidently not likely to be met by 
voluntary contributions. The result, if to be got at all, can only 
be got under action of law; and any such law, whether empowering 
the central government to defray expenses out of proceeds of 
general taxation, or empowering municipalities to assign local 
funds for the purpose, is, of course, in relation to minorities, com- 
pulsory. Now, it is quite certain that, rightly or wrongly, the 
proposed appropriation of money would, in the eyes of very large 
numbers of persons, be to the last degree odious and immoral. In 
most municipal constituencies there are swarms of persons who 
already find it no easy matter to satisfy the collectors of rates and 
taxes; they would see the prostitute kept in hospital at their 
expense for weeks or months, not necessarily from the exigencies 
of severe illness of her own, but essentially that she might be 
made clean for hire, lest any of her users should catch disease 
from her; they would remember in contrast, that for themselves 
wonderfully little is done by authority to protect them against 
adulterations of food, or against false weights or measures; and 
they might regard it as a strange caprice of law which should 
oblige them to contribute to the cost of giving an artificial security 
to their neighbour’s looseness of life. It seems to me very im- 
portant to measure beforehand the degree in which such arguments 
would be valid, or rather to consider on what principles (if any) 
the proposed intervention of law is to be justified. 

I suppose it may be assumed that public policy is very decidedly 
in favour of marriage as against promiscuous fornication; that the 
latter, however powerless may be laws to prevent it, is, at least, 
an order of things which no State would willingly foster; that, 
whereas it has some inherent inconveniences, among which is the 
liability to specific contagious maladies, such drawbacks from its 
attractions are not in their kind a matter for general social regret ; 





* Appendix of Assoc. Report, p. 22. eae 
+ Mr. Curgenyen, on the Contagious Diseases Act of 1866, p. 7. 
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that venereal diseases are, in principle, infections which a man 
contracts at his own option, and against which he cannot in any 
degree claim to be protected by action of others—the less so, of 
course, as his option is exercised in modes of life contrary to the 
coramon good; that thus, prima facie, the true policy of Govern- 
ment is to regard the prevention of venereal diseases as matter of 
exclusively private concern. Caveat emptor! And though it must 
be admitted that to some extent the consequences of promiscuous 
fornication spread beyond the persons of the original performers; 
the infections of the brothel being oftentimes carried into simul- 
taneous or subsequent wedlock, and in some cases fixing their 
obscene brand even on the offspring of such marriages; this horrid 
fact is only one of many which might be cited, where innocent 
wives and children participate more or less severely in con- 
sequences which husbands and fathers have earned. To be wife 
or child of a drunkard or a gambler involves evils against which 
the State does not affect to give security; and, prima facie, the 
dependent interest must be equally unprotected by the State 
against harms which that other sort of looseness may bring on it. 

I am very far from thinking that the above are the sole con- 
siderations to which regard must be had in deciding such ques- 
tions as the present. But they seem to me to define a position 
which ought not to be abandoned, except under strong compul- 
sion of circumstances, and with reasonable prospects of success. 
Evidently, if venereal diseases were now the same gigantic scourge 
and terror which they were some 350 years ago, when they 
inspired Fracastoro’s poem, and if curative medicine had continued 
as powerless against them as then: if we saw them still raging 
as great intractable epidemics, impeding national movements, and 
forcibly occupying the mind of society with all sorts of lazarous 
presentations: the reasons for legislative action, provided such 
action could be effectual, might be stronger than the reasons for 
neutrality, and considerations as to the personal etiology of the 
disease might perforce have to be subordinated to the urgency of 
a public danger. 

The cardinal questions, then, are two:—First, does the detri- 
ment which venereal infections cause to the public health reach 
those limits at which principles generally preferable ought to be 
exceptionally abandoned by the State? Secondly, would the good 
which can be got through State interference in this matter be 
enough to reasonably compensate for the cost at which it would 
have to be attained? I must confess that I cannot with any ap- 
proach to confidence answer either of these questions affirmatively. 
As regards the first of them, I have not the least disposition to 
deny that venereal affections constitute a real and great evil for the 
community; though I suspect that very exaggerated opinions are 
current as to their diffusion and malignity ; but since the resources 
of curative medicine against them are constantly becoming stronger 
and stronger, it seems probable that the worst of them will year by 
year become less and less important (as endangering life or limb) 
in cases where infection may obtain. It may also be anticipated 
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that the greatly improved knowledge which late years have given 
to the medical profession with regard to the venereal contagia will 
spread, and not very slowly spread, through the minds, of the © 
general public, and will soon very much reduce the number. of 
those sad cases where infected men give syphilis to their wives 
and offspring. On the otber hand, as regards our power of pre- 
venting venereal diseases by such a superintendence of prostitu- 
tion as is proposed, it is certain that no appreciable good would be 
got except with much organization, and at very large cost of 
money; and there are strong reasons for believing that the gain 
so purchased would, on analysis, be found to belong yery pre- 
dominantly to those kinds of venereal disease in which the com- 
munity has little or no permanent interest. | 

First, as regards the actual quantity of venereal disease current 
in this country, and the importance of such disease to the public 
health, it is to be remembered that under the head of “ venereal 
diseases ” are included three chief sorts of disease, and of course 
in each sort many different degrees of severity. The three sorts 
to which I refer, and which in any given person are not incom- 
patible with one another, are gonorrhea, pseudo-syphilis, and_ true 
syphilis. Gonorrhea is never even temporarily of much impor- 
tance to women, nor ever, unless very exceptionally, of much 
permanent importance even to men; but yet thus far it is not a 
quite unimportant infection, that in men it is often extremely 
inconvenient, indeed sometimes involves for a time painful 
and even disabling complications, and cannot absolutely be said 
never to leave permanent local damage behind it. Pseudo- 
Syphilis, or so called ‘simple chancre,” is a form of ulcer which 
may be of considerable local destructiveness, and is often attended 
by inguinal buboes, but leads to no specific ulterior consequences. 
True Syphilis, arising as * hard chancre,” or in other less char- 
acteristic primary affections, involves an outbreak or successive 
outbreaks of so-called “ secondary symptoms;” which, though almost 
invariably amenable to medical treatment as they arise, and pro- 
bably in an immense majority of cases not of more than transient 
importance to the person attacked, are yet not infrequently a more 
or less troublesome relapsing illness, and sometimes, even in spite 
of treatment, along subsequent danger to life; and this true syphilis 
is of permanent interest to society, partly because of the cases 
(though comparatively very few) in which it is intractable in the 
person of the original sufferer, but still more because of the inde- 
finite duration of time for which he or she may at intervals be cap- 
able of infecting others, and because the issue of syphilitic parents 
is apt to perish during utero-gestation, or to be born more or less 
syphilitic. In seeking to estimate, without exaggeration, the 
harm which society suffers from venereal diseases, and the good 
which preventive measures may possibly effect, it is, of course, 
essential to observe the distinctions between the above-described 
three sorts of disease: above all not to use the word “ venereal ”’as 
if it were synonymous with “syphilitic; ” and it is also essential 
that whatever purports to be statistical evidence on the subject 
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should be evidence ona sufficiently large and. impartial scale. Muprcan 
The report of the “ Association for Promoting the Extension of OFFICER’s 
thé Contagious Diseases Act to the Civil Population” gives'some  "#%08™ 
statistics which might lead to an impression that in London from 
one-fifth to one-third of the sick poor are suffermg from “ a con- 
tagious disease of the gravest character, which is constantly trans- 
mitted from parent to offspring ;” but the contentsof Mr. Wagstaffe’s 
subjoined report (App. No. 4.) satisfy me that no sufficient grounds 
for any such impression exist : rendering it, I think, highly probable 
that, of the sick poor who atany given moment are receiving medical 
relief under the poor law and at dispensaries and general hospitals 
in London, only about 7 per cent. have venereal disease of one kind 
or another, and that only in about half this proportion the form of 
disease is true syphilis. Again, a piece of the experience of the 
Children’s Hospital in Great Ormond Street, as quoted in the 
report of the Association, may seem to suggest that “about one- 
fifth ” of the sick children of the poor are sick with immediate con- 
sequences of inherited syphilis; but on inquiry I find that, of 
118,590 children of the poor treated during the last ten years for 
all sorts of diseases at the Ormond Street Hospital, the proportion 
recorded to have been syphilitic has been only 14 per 100, Thus, 
in both cases the quantity of evil appears to be many times less 
than advocates of legislative interference may imagine; and it must 
be remembered that London probably illustrates the utmost 
dimensions which the evil can attain in this country. 

Then, as regards the preventability of venereal diseases, even the how far is the 
-abstract question (abstract I mean from considerations of cost) is 2 Sea 3 
by no means an easy one. Especially we are in want of exact dis- eae 
criminative information as to the good which other countries 
have got from their sanitary superintendence of prostitution. I 
believe it to be the fact that, even under strict systems of police, 
prostitutes in very large proportions escape the intended super- 
vision; and that in their evasive traffic so large a dissemination of 
venereal diseases may be kept up as to leave in net result very 
little apparent success to be boasted of. Let it be assumed, 
however, that, in any place where circumstances are favourable, 
“ venereal diseases” in mass may be greatly reduced under such a 
system: but there remains as an unfortunate accident of the case, 
that this reduction might least of all affect those sorts of disease in 
which society is incomparably most interested ; and in the absence 
of exact records on this point, expectations ought, I think, to be 
very moderate. For the various local states which most habitually 
spread the infection of true syphilis are apt to be in themselves 
such slight and painiess affections as almost or entirely to escape 
the patient’s notice; and indeed in women primary syphilitic 
ulcers, and other local states capable of infecting with syphilis, 
not only very often pass unnoticed by the patient herself, but have 
often been overlooked in examinations made expressly for their 
discovery, And with reference to proposals that particular inspec- 
tions of women should take place on the information of men whom 
they have infected, insuperable difficulties are created in the case 
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of true syphilis by the very long incubation-time of the primary 
infection: an interval generally of at least three weeks, and capable 
apparently of extending to six weeks or more: during which time 
the inoculated part presents absolutely no sign of infection ; and 
at the end of which time the infected man may (for obvious reasons) 
be in utter ambiguity as to his infectress. 

When the question of preventing venereal diseases is considered 
as one of administration and finance, some of the above facts become 
important difficulties. It is proposed that the organization should 
take equal cognizance of all sorts of venereal disease: indeed this, 
if the organization were in existence, would seem practically in- 
evitable ; partly because of uncertainties and precariousness of 
diagnosis; partly because cases, taken in the order of their per- 
manent interest to society, would very often be in inverse order to 
that which the relative urgency of personal sufferings would dictate. 
And thus, so far as the extinction of true syphilis is to be deemed 
the essential object of the system, the organization. would in two 
ways tend to be disproportionately expensive: on the one hand, 
because expending a very large share of its strength on diseases of 
no permanent importance to society, and, on the other hand, in such 
measure_as cases of true syphilis would escape the intentions of the 
system.—Further, when the administrative question is considered, 
not as national and one, but as distributed among many local autho- 
rities, a new sort of difficulty presents itself. Whatever good can 
be got from a sanitary superintendence of prostitution, if worked 
with uniform strictness through the entire country, the good will 
not only of course diminish, but will diminish at an immensely 
increasing rate of diminution, in proportion as the system is not 
universal and uniformly strict; so that a local expenditure which 
would give remunerative results, if other places were acting on the 
same system, might easily, in the contrary case, appear compa- 
ratively unproductive. This has been a chief point in the case of 
those who have pressed for an extension of the present venereal 
diseases law; and the Association’s report has for one of its chief 
texts, “ Free communication between localities, fatal to success of 
Act in limited districts.” 

The broad result in my mind from the various above-stated 
considerations is that at present I very decidedly refrain from 
recommending any change in that neutral position which English 
law has hitherto held in regard of the venereal diseases of the 
civil population. So far as my present knowledge enables me to 
judge, I believe that any departure from that position could do 
little but embarrass and disappoint. 

That under a well-planned national system, obligatory in its 
local operation, and stringently directed from the centre, with an 
enormous establishment of lock hospitals, with prostitution univer- 
sally submitted to strict methodical supervision by police, and with 
very frequently recurring minute surgical examination of the 
persons of prostitutes, a great reduction might be made in the - 
present prevalence of venereal diseases among the civil population ; 
and that as part of such reduction (though probably in comparison 
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but a small part) there would be a diminution in the prevalence of 
true syphilis; these are propositions which I do not dispute; but 
their very important converse has to be remembered, that, in pro- 
portion as the above conditions cannot be attained, the hope of 
results becomes chimerical. The conditions, I need hardly observe, 
are such as there can be no reasonable present expectation of 
seeing realized in this country: and I must add that, in the 
present state of my knowledge, I could not advocate any such 
legislation as would even approximately fulfil them. Not only do 
I doubt whether the evil can in any reasonable sense be said to 
eall for the repugnant and very costly measures of prevention 
which alone could pretend to be of effect against it, but also 
I feel bound to press for something like proportion in the treat- 
ment of such matters. And recognizing how incomplete is 
hitherto our sanitary system, and particularly how little pressure 
is yet put on local authorities in matters of far more general 
importance to life: recognizing, for instance, that it is almost 
entirely a question of private charity whether fever hospitals 
exist in a town, and that such hospitals are most insufficiently 
provided: I cannot but think that during this state of things 
compulsory legislation in the present matter would be a dispro- 
portion not to be justified. 

On the other hand I have to observe that the somewhat 
uncertain amount of good which very strict compulsory legis- 
lation might produce would less and less admit of being 
realized, in proportion as the provisions of law were non-com- 
pulsory; and a law, giving to local authorities or populations 
any considerable scope: for option in the present matter would 
quite unquestionably be futile. Hveryone knows how value- 
less such legislation has been in the greater part of the hitherto 
province of sanitary law, even as regards objects of fore- 
most necessity to the public health; so valueless, that in all chief 
respects compulsory legislation has already had to be substituted 
for it; and the light of those experiences may be applied, mutatis 
mutandis, to the present extremely difficult and delicate subject 
matter. There probably would be detailed discussions, often 
indefinitely prolonged, and resulting in inharmonious conclusions, 
in innumerable vestries and town-councils and wardmotes; discus- 
sions which, if not to bear fruit, ought in the interests of decency 
to be deprecated ; but of action, capable of giving success, there 
certainly would be little or nothing. It is true that under per- 
missive law there have been exceptional instances of local exertion 
for other sanitary purposes; but even solitary instances of such 
exertion could not in the present matter be anticipated; for here 
the peculiar discouragement would exist, that no town could be 
sure of satisfactory results from its own superintendence of 
prostitution unless other towns, in communication with it, were 
acting upon the same system. ; 

In a particular proposal, which I think it my duty to mention, 
permissive legislation, of a sort which would almost entirely rest 
on asystem of voluntary contributions, has been contemplated ; 
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and this proposal was received last year with some favour by the 
Committee of the House of Lords which had the Contagious 
Diseases Act under consideration.* ‘The proposal, viewed in rela- 
tion to its professed aim, is of course open in the very utmost 
degree to the objections which I have just stated generally against 
permissive legislation; indeed, I can scarcely conceive that, if 
enacted, it would in any single case be of good effect ; and there 
is a different point of view in which I would venture to submit 
that its admissibility (as well as that of any permissive legislation) 
requires to be most cautiously considered. For it seems to me 
that the proposed legislation, powerless though it would be for any 
sanitary result, would in principle be the thin end of a wedge ; that 
the question of its acceptance or rejection is, as precedent, of fun- 
damental importance; that, between permissive general legislation 
to-day and compulsory general legislation to-morrow, there would 
stand but the question of expense. In courses called tentative it 
is so easy to drift into positions which become pledges, that I 
venture to press this consideration. Whether the venereal diseases 
of the civil population are henceforth to be deemed matter of 
public concern, whether the civil fornicant may reasonably look 
to constituted authorities to protect him in his commerce with 
prostitutes, is the principle which I conceive to be at stake. And 
I would repeat my opinion that, if that principle is affirmed, the 
responsibilities implied in it cannot be adequately met without 
stringent compulsory general legislation. | 

Whether particular municipalities wishing to exercise within 
their respective jurisdictions special powers in relation to venereal 
diseases might properly be let acquire such powers by purely local 
Acts of Parliament, is, I think, a somewhat different question ; 
and possibly such special Acts (provided they contained proper 
obligatory provisions) might, in certain cases, be conceded without 
any sacrifice of the real principles which are at stake. Every 
such case would then have to be judged on its own merits. But 
as regards any general legislation, whether compulsory or per- 
missive, in regard to the venereal diseases of the civil community, 
my conclusion is very decided that at present I cannot recom- 
mend any such legislation. 

Finally, there are some incidental considerations to which I beg 
leave briefly to advert. 

Among arguments put forward to recommend a general super- 
intendence of prostitution, there is one which seems to have 
gained for the proposal a considerable quantity of non-medical, 
particularly clerical, support. The report of the Association, 
namely, alleges “that a collateral but not unimportant result 





* I describe the financial basis of this proposal as “almost entirely” voluntary 
contribution, The proposal, as I understand it, is that Government should be 
authorized to confer the requisite police powers for sanitary superintendence of pros- 
titution on any local authority shown to haye at command (as by voluntary con- 
tribution) the proper hospital accommodation for suck purposes. And the proposal 
seems to assume that, if lock hospitals were established by voluntary contribution, the 
local authority could provide (presumably from proceeds of rates) for the cost of 
the medical inspections and police arrangements. | 
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which inevitably follows the establishment of preventive mea- 
sures is the improvement in the moral and social condition of 
the women;” and a memorial which was last year addressed 
to the then Lord President of the Council, by the President of 
the Royal College of Physicians and others, supported the view 
“that, of the unfortunate women who are subjected to these 
restrictive and sanitary measures, a comparatively large propor- 
tion have been reclaimed.” I believe it to be unquestionable 
that such women as have hitherto come under medical inspection 
have generally been influenced by it to become cleanlier in their 
persons, and that the brothels inspected by police are less apt than 
they were to be scenes of riotous disorder; changes, on which no 
doubt the users of those persons and places may congratulate 
themselves; but which cannot without extreme abuse of terms be 
described as of any moral significance. On the other hand, the last 
clause of the statement cannot fail to seem morally important to 
anyone who accepts it without reserve. I fear, however, that such 
hopes as it at first sight would seem to justify, as to possible moral 
results of a government superintendence of prostitution, would on 
any large scale show themselves essentially delusive ; not, perhaps, as 
regards individual reclamations to be effected, even from brothels, by 
pure and kindly human contact, but as regards the statistics of pro- 
stitution, broadly and practically considered. For I apprehend that 
the concubinage-market, like other markets, tends to be fed accord- 
ing to demand; and that, if prostitution is really to be diminished, 
the principles of those who would diminish it must be preventive. 
Of the many roots of the evil some are practically immutable, 
but others will undoubtedly vary with the general moral senti- 
timents of the time. Always, of course, there are certain large 
quantities,of mere brute passion, forcing at any price to have their 
way; and always, in our present social state, there are large unin- 
telligzent masses of human life with little sense of right and wrong, 
and much of abject poverty ready to sell itself for food, and even 
more of uneducated frivolous temperament. But if these be 
regarded as in my present sense “ fixed” elements (though indeed 
all of them are happily susceptible of reduction) a comparatively 
very variable force is represented in the influence of public opinion. 
That parents of the educated classes regard with immeasurably 
different degrees of interest the chastity of their danghters, on the 
one hand, and the continence of their sons, or future sons-in-laws, 
on the other, is a fact which probably has its basis ina doctrine of 
supposed general consequences; but knowledge which is supplied 
in studying the venereal diseases of the civil population—a know- 
ledge of the mischief and misery which a young man’s transient 
incontinence may be preparing for his whole future domestic life, 
certainly gives room for consideration whether these ingredients 
‘of the one case ought not to be more popularly understood. The 
only state of things which can be regarded as essentially antago- 
nistic to prostitution is the system of early marriages: which, in 
this respect, commends itself equally on moral and physical grounds ; 
for, in proportion as it is accepted, the promiscuous intercourse of 
B 2 
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Mxproat _ the sexes ceases to excuse itself by circumstances, and the chances 
Orricer’s of yenereal infection fall to the lowest level they can attain. 
aaa Also in conclusion I would beg leave (though perhaps super- 
Hospitals for fluously) to protect parts of my above argument from misappre- 
diseased hension. In the proposals which I have had to criticise, hospitals - 
Prostitutes. for diseased prostitutes have not come under discussion as chari- 
table institutions, but solely as elements in a machinery proposed 
to be constituted by law for giving an artificial security to pro- 
miscuous fornication. In the latter sense I may have seemed in- 
different to their existence; but in the other sense, if this occa- 
sion permitted, I would willingly plead in their favour. For some 
thirty-five years of hospital-surgery in London have given me the 
amplest opportunities of knowing what physical miseries (as well 
as what worse mental states) attach to the career of prostitutes ; 
and in this point of view I cordially agree with those persons whe 
deplore the extreme insufficiency of hospital accommodation pro- 
vided among us for prostitutes venereally diseased. The defect may 
not be for legal remedy, but not the less it is real, and I sincerely 
hope it may be dealt with by agencies appropriate to its nature. 
Such are not for me here to discuss. But considering how large 
a proportion of society has responsibilities of causation or conni- 
vance in that sphere of suffering and shame, and considering again 
what case for compassion even those who are purest from such 
responsibilities may recognize in states of human life so estranged 
and so bitterly punished, I should suppose that dictates of justice 
on the one side, and impulses of charity on the other, would 
respond, and not parsimoniously, to any well-considered appeal in 
the matter. 





VI—QUESTION OF CONSOLIDATING AND BRINGING INTO 
SYSTEM THE Laws AND ADMINISTRATIVE AGENCIES 
WHICH CONCERN THE PuBLIC HEALTH. 


I HAVE stated that during the past year much consideration 
has had to be given in this department to questions of improvement 
of system in the laws and legally constituted machinery which 
purport to provide for the public health of the country: and it 
may be convenient that in this place I briefly state my experience 
of the present system, and my opinion of the reforms which are 
wanted in it. . 

Spirit of the It would, I think, be difficult to over-estimate, in one most 
[cong santary important point of view, the progress which during the last few 
years has been made in sanitary legislation. ‘The principles now 
affirmed in our statute-book are such as, if carried into full effect, 
would soon reduce to quite insignificant amount our present very 
large proportions of preventable disease. It is the almost com- 
pletely expressed intention of our law that all such states of pro- 
perty and all such modes of personal action or inaction as may be 
of danger to the public health should be brought within scope of 
summary procedure and prevention. Large powers have been 
given to local authorities, and obligation expressly imposed on 
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them, as regards their respective districts, to suppress all kinds of eae aee 
: ° . FFICER’S 
nuisance, and to provide all such works and establishments as the Ryporr. 
public health primarily requires ; while auxiliary powers have been . 
given, for more or less optional exercise, in matters deemed of less 
than primary importance to health; as for baths and wash-houses, 
common lodging-houses, labourers’ lodging-houses, recreation 
grounds, disinfection-places, hospitals, dead-houses, burial-grounds, 
&e. And in the interests of health the State has not only, as above, 
limited the freedom of persons and property in certain common 
respects: it has also intervened in many special relations, It has in- 
terfered between parent and child, not only in imposing limitation 
on industrial uses of children, but also to the extent of requiring 
that children shall not be left unvaccinated. It has interfered 
between employer and employed, to the extent of insisting, in the 
interests of the latter, that certain sanitary claims shali be fulfilled 
in all places of industrial occupation. It has interfered between 
vendor and purchaser; has put restrictions on the sale and pur- 
chase of poisons, has prohibited in certain cases certain commercial 
supplies of water, and has made it a public offence to sell adulterated 
_ food or drink or medicine, or to offer for sale any meat unfit for 
¢ human food. Its care for the treatment of disease has not been 
, unconditionally limited to treating at the public expense such 
sickness as may accompany destitution: it has provided that in 
any sort of epidemic emergency organized medical assistance, not 
peculiarly for paupers, may be required of local authorities; and 
in the same spirit it requires that vaccination at the public cost 
shall be given gratuitously to every claimant. The above survey 
might easily be extended bv referring to statutes which are only | 
of partial or indirect or subordinate interest to human health; but, 
such as itis, it shows beyond question that the Legislature regards | 
the health’ of the people as an interest not less national than per- ; 
sonal, and has intended to guard it with all practicable securities | 
against trespasses, casualties, neglects and frauds. 
If, however, we turn from contemplating the intentions of the The intentions 
Legislature to consider the degree in which they are realized, the Aint: = 
contrast is curiously great. Not only have permissive enactments : 
remained for the most part unapplied in places where their appli- 
cation has been desirable: not only have various optional construc- 
tions and organizations which would have conduced to physical 
well-being, and which such enactments were designed to facili- 
tate, remained in an immense majority of cases unbegun; but 
even nuisances which the law imperatively declares intolerable have, 
on an enormous scale, been suffered to continue; while diseases 
which mainly represent the inoperativeness of nuisance-law have 
still been occasioning, I believe, fully a fourth part of the entire 
mortality of the country. And when inquiry is made into the 
meaning of this strange unprogressiveness in reforms intended and 
in great part commanded by the Legislature, the explanation 1s not 
far to seek. Its essence is in the form, or perhaps I may rather 
say the formlessness, of the law. No doubt there are here and 
there other faults, But the essential fault is that laws which 
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ought to be in the utmost possible degree simple, coherent and — 


intelligible, are often, in nearly the utmost possible degree, com- 
plex, disjointed and obscure. Authorities and persons wishing to 
give them effect may often find almost insuperable difficulties in 
their way; and authorities and persons with contrary disposition 
can scarcely fail to find excuse or impunity for any amount of 
malfeasance or evasion. , 

The many mere ambiguities and minor oversights of the law need 
not here be insisted on; for the broad jurisdictional state of the 
case is in itself enough to account for miscarriage, mi | 

Except where special health-areas have been constituted under 
local Acts of Parliament, or under the Public Health and Local 
Government Acts, the local administration of the nuisance-law in 
regard of its most rudimentary objects is not vested in one single 
authority for each place, but is distributed, with very disputable 
demarcation-line, between two. And as regards the distribution 
of voluntary improvement-powers in such places, there may be 
one authority for common lodging-houses, another for labouring 
classes lodging-houses, another for baths and wash-houses, another 
for burials; and all these authorities separate from the two autho- 
rities which have to do with nuisances and drainage and water 
supply, and from the authority which has to do with highways. 


><“ 


It is true that, where special health-areas exist, matters are ona , 


better footing as regards the consolidation of nuisance-powers and 
improvement-powers in the hands of the town-council, improve- 
ment commission or local board; but just in these cases a new kind 
of evil crops up: for, except by accidental coincidence, these special 
health-areas do not form units of area in the population-statistics 
of the country; and it consequently very often occurs that these 
districts (which peculiarly might be expected to be able to showan 
intelligible balance-sheet in regard of their expenditure of life) 
have really no separate statistics even of their births and deaths. 
Also these special health-areas have not, except sometimes acci- 
dentally, any relation whatever to the areas of poor-law relief; anda 
medical officer of health acting for the health-authority of the town 
has no official relations with the medical attendants of the sick poor. 

Then (secondly) as regards central jurisdiction in nuisance- 
law and kindred matters, the conditions are equally unmethodical. 
Proceedings which stand to one another in the relation of first 
and second stages of legal intention are the responsibilities 
of two different chief ministries: on the one hand, inspectional 
and admonitory proceedings, such as my Lords of the Council 
direct through this department, in relation to local excesses of 
disease, and their causes; and, on the other hand, coercive pro- 
ceedings, which the Secretary of State is empowered to take, in 
regard of defaulting nuisance-authorities : proceedings of the latter 
sort bemg hardly conceivable except on foundation of proceedings 
of the former sort. This of course is no insuperable difficulty ; 
for the departments concerned can easily adjust their boundary 
line; but unfortunately in our sanitary code there are other and 
less superable wants of method. The essential responsibility 
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for superintending the .state of the public health is integrally Mueptoar 
vested in the Lords of the Council; but fragments of co-ordinate OFFicER’s 
responsibility in the same subject-matter are also vested (for 2208" 
purposes more or less special) in the Home Secretary and in the 

Board of Trade; and thus one given subject-matter may be 

under consideration in two or even three Government offices, and 

each of these offices be required to communicate with the public 
concerning it. 

Thirdly, as regards the relations between central and local Relations of 
authorities, a very unfortunate state of things is represented in the Government to 
absence of certain lines of communication. Government is supposed Raare = 
to supervise the state of the public health: but Government may 
remain for long periods of time uninformed even of extremely 
important local outbreaks of disease. This is constantly happening 
with regard to typhoid fever and other nuisance-diseases of the 
country; and avery suggestive illustration of the fact is, that, when 
diphtheria was first beginning to re-appear on a large scale in this 
country after an interval during which the medical profession had 
lost all memory of it, very fatal local epidemics of what seemed a 
new disease were going on for two years (1855-7) in various parts 
of England, with the central authority of the country absolutely 
unapprised of the fact. In this connexion too it deserves notice, 
both as a matter affecting the relations of central to local jurisdic- 
tions, and indeed also as affecting the efficiency of the local autho- 
rities themselves, that, with regard to some essential elements for 
_ # proper judgment as to the health of districts, the law does not even 
provide for the knowledge being systematically in existence. It 
provides, no doubt, that causes of death shall be registered ; but no 
provision is made that the causes shall have been medically certified ; 
and to my knowledge it has happened in regard of whole counties 
that, through the general absence of proper medical certificates, with 
the accompanying misuse of. medical language by lay certifiers of 
death, very deceptive impressions have been given as to the local 
prevalence of particular diseases. A similar fault of system is 
shewn in the fact that no available medical returns are made of 
sickness locally treated at the public expense. Nor, I need hardly 
add, are any such returns made as to the sickness treated by our 
innumerable quasi-public medical charities. 

It would be useless, though not difficult, to explain in detail how Causes of the 
the above-described unsatisfactory state of law has come to exist. chaotic state of 
Broadly it represents. two sets of causes. On the one hand, the Jaw. 
legislature in all these matters has evidently meant to proceed very 
cautiously and tentatively ; and the many successive stages of 
attempt, while co-apparent in the statute-book, show of course a 
good deal of awkward piecing and overlapping, and probably more 
or less of accidental inconsistency, as well as a certain quantity of\ 
ground not yet covered by legislation, On the other hand, the | 
impulses to legislation have come from many different quarters, 
including two or three departments of Government; and simplifi-| 
cations and coherency of result, such as might have been attained | 
if all had originated from or converged to asingle chief ministry for 
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Mevicar the subject-matter, are merits which, from the nature of the case, 





Orricer’s could not be expected. , 
REPoRT. I venture to submit for consideration whether now the time hel 
Ramedial not come when a better state of things than I have described can 
legislation. be, and ought to be, constructed. For in regard of some very con- 


siderable parts of sanitary legislation, including the machmery by 
which effect is to be given to the law, the purposes of tentative 
proceeding have now, I apprebend, been amply fulfilled; and there 
exists undoubtedly a very urgent public need, that the intentions of 
the legislature m the present most important subject-matter should 
as soon as possible, and as completely as possible, be embodied, intel- 
ligibly and harmoniously, in clear consolidating law. In contribution 
to this result I avail myself here of the opportunity to submit some 
suggestions as to what, in my opinion, are the chief objects for 
endeavour, and what the broad outlines of such system as might 
easily be attained, for sanitary government in England. 


Nuisance law: A. That the nuisance-law of England (using the word nuisance 
| in its largest sanitary sense) should be put on a satisfactory footing, 
as regards authorities and areas of jurisdiction, seems to me the 
first object to be aimed at; and the opportunity would probably 
be found convenient for making also some extensions which are 
wanted as regards the scope or object-matter of the present law. 
Of the chief objects which I think desirable under these heads, 
the following is a more particular statement :— 
to be consoli- a. I think it essential that the separation which recent Sewage \ 
dated with local Utilization Acts have established between nuisance-authorities and 
aad sewer-authorities should cease; that every nuisance-authority 
should also be sewer-authority in the fullest sense of the word; 
; that in the hands of this consolidated health-authority should 
also be vested all such powers as now attach to several different 
authorities and corporations for purposes of local improvements 
and inspections in the physical interests of the people, in regard 
of burial grounds, baths and wash-houses, labourers’ dwellings, 
common lodging-houses, recreation-grounds, paving, lighting, &c. 
jurisdiction in . 0. That cities and towns with developed municipal government \ 
ae health- should constitute special health-areas, having as health-autho- 
eS rities their respective town-councils, improvement commissioners, 
or other local boards, is a present state of law which of course 
would be continued; and the utmost facilities ought also, in my 
opinion, to be given (akin to those which the Local Government 
Act now gives) for the creation of new special health-areas, and 
for the variation of existing special boundaries, where required by 
in ports: local conditions. It seems probable that ports and harbours, with 
all shipping contained in them, must at least to some extent be 
regarded as special health-areas, having the harbour-authority for 
health-authority ; and, if so, that, for cases where it would be 
convenient, the harbour-authority might be empowered to appoint 
some permanent officer to act as health-authority in its stead. 
in common c. As regards places not constituted special health-areas, choice has 
health-areas. tg he made betiveen several courses; and the one which on the whole 
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g I think has great balance of advantages in its favour is that of consis- — Mxprear 
tently adhering totheintentions of Mr. Lowe’s Nuisance Act of 1860, OFFICER’s 
‘ . REPORT. 
by letting the common health-areas be the union-areas of poor-law pees 
jurisdiction, and identifying the common _health-authorities with 
fe common cestitttion-authorities of the co e poor-law 
division of the country is a long-accomplished and locally well- 
known division, which furnishes limits to many local relations, and, 
not le | feen : 's “districts” for statistics of 
population and births and deaths; every union has its administra- 
) tive hoard, presumably of the best sort which the area can be 
expected to give for any purpose of local government, and care- 
fully constituted on the double basis of rate-paying suffrage and 
ex-officio qualification, and moreover so constituted that each 
parish of the union is represented in it: and this authority has its 
fixed meeting-place and meeting-times: it has its permanent clerk, 
qualified in law: and it has, always acting in detail over the whole 
union-area, as visitors of the poor and their dwellings, a staff of / 
other permanent officers, medical and non-medical. No approach i 
to such organization us this exists for any other purpose in the 
rural districts of the country ; and it would seem to me a simpler ' 
and safer course to bring the common health-service of the country : 
within-seope-of that-existine’ organization than to attempt-a- + 
differently planned organization for objects exclusively of health. | | 
Among plans which may be conceived as alternatives to the above, 
it might be proposed to revert to some such parochial system 
as that of Sir Benjamin Hall’s Nuisance Act of 1855, or to 
develop the parochial system of Si-George-Grey’s Sewage Utiliza- 
tion Act of 1865; but any parochial system, if not to be utterly 
abortive, would have to provide for the constitution of boards 
and offices for each parish with an elaborateness which would often 
} - seem most disproportionate ; and the result when obtained would be 
a jurisdictional system conterminous with little except the system 
: of church-rates. Other sorts of plan might aim at establishing 
' a system of county-boards, with some sub-scheme, perhaps’ of 
_ descending scale, for smaller (say, at last parochial) sub-jurisdic- 
' | tions; but here again the law would fail, unless it provided for 
__ the boards and officers of the sub-jurisdictions ; and all this appa- # 
ratus, because of its novelty, would have to be planned.so.minutely, 
_ as.compared with the actual work to be done in each rural -sub- 
. | jurisdiction, that it could scarcely not seem excessive and pedantic. 
And in any of these alternative plans there would be difficulty_in | 
avoiding what, if it occurred, would be matter for extreme regret, | 
an entire dissociation of the local health-machinery from that 
universal system of medical attendance which exists for purposes 
of the poor-law. 
d. If, however, the common health-areas of the country are to Relation of 
be the areas of poor-law unions, and the local authorities acting ees e 
ifor destitution are to be the local authorities acting for health, anilisnte for 
* there are three conditions which I think ought to be observed. destitution : 
irst, regard being had to the great extent of most rural unions, } oh areas « 
and to various other considerations, it is peculiarly necessary that ; 
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and probably it would be convenient that such committees should 


~ able to include persons not members of the original boar 
bouring districts have joint interest in questions; -~as~particularly 
of drainage and the-hke;each authority ought to have facittties, 


fon, to combine for particular purposes, 













mrdly, I think tt en Nav avy 
connects for local administration the two services of health and poor- 
law relief should do so in a different form to that of the law now in 
force. At present in all common health-areas of the country the 
board of guardians of the poor is the nuisance-authority ; but it 1s 
so ex officio; and this peculiar form of law not only gives to the 
health-interests of the place an undue appearance of being of 
secondary importance, but also sometimes leads the guardians to 
think themselves surcharged with duties foreign to their real 
business. It seems to me highly desirable that, if the two admini- 










strations are to be associated, the board should be appointed, ab 
invested 


initio, expressly for the compound purpose, and should be 
i i ing. mncti uthorit 





for health and destitution, 

in. special é Within almost all special healih-areas of the country the health- 

health-areas. authority is,and I must assume will for the present continue to be, 
distinct from the destitution-authority of the place. I accept this 
as fact, but I doubt if it is to be deemed an advantage. I suspect 
it would generally be of benefit to municipal administration if one 
single board, with sufficient power of acting by committee, were 
elected for all purposes of local government, including the relief of 
destitution. 7 

Local medical _f. As regards certain medical services to be locally rendered in 

ieee (oma aid of health-authorities as such, I think, first, that every health- 

“authority should be empowered to appoint a special health-officer ; 

secondly, that wherever there is a special health-area the appoint- 

ment of a special health-officer should be imperative; thirdly, that 

for areas where the destitution-authority is also the health-authority, 

the rule ought to be that, if no special health-officer is appointed, * 






e deemed health-officer within the limits of his own medical 
welief district." I think it indispensable that every where-through—— 
<out the country there should be an officer to whom the local 
authorities and the public may look for those definite occasional 
acts of inspection and certification which an amended health-law 
would certainly require from time to time to be executed, and to 


some of which I shall hereafter refer; but it is obvious that 


* For brevity, I use the word “ health-officer ” without qualification: but I may 
observe that the functions for which I am here proposing to provide universally are 
only such few rudimentary functions as attach to a minor health-officer, and that the 
question of superintendent health-officers, acting for counties or other large areas,_i 
one on which I do not at present enter, =reitay eb 
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in many of the’ commion health-areas of the country occasions for Munrait 
this sort of action would beso few that probably the services might Orrrcen’s 
best be paid by fees. In all important special health-areas, on the B2®?08" 
{| other hand, the services would be more or less continuous; but it’ 

could only ‘be in some very few cases that the duties of the health- 
officer in a single health-area would represent entire occupation 
f his time; and therefore, for other cases, it seems to me greatly 
to be desired, with a view to procuring proper cultivation of the 
required medical accomplishments, that the special health-officer 
of one town should be free to be special health-officer to another; 
and that the two parties concerned should so avail themselves of 
his freedom that the special health-officer might be able to dispense 
with ordinary professional practice, and that the towns employing 
‘{him might be able to secure a very high quality of special service. 

g- The system of summary procedure which is the essence of Extension of 
our modern nuisance-law (subject, of course, in certain cases to legal definition 
appeal to a superior court) ought in my opinion to be extended as es 
far as practicable to all influences by which the public health is 
endangered, and the word “ nuisance ” for the purposes of the law 
to be applied to every such influence. Especially, it seems to me, 
that all such pollutions and obstructions of streams as may be of ill 
consequence to the public health ought to fall within the law of 
nuisance. 

-h. With regard to all such sorts of nuisance as are likely to Regulation 
be recurrent or habitual, the central authority, and with its consent @8ainst recur- 
local authorities, ought, I. think, to be able. to make regulations Sagcape oe" 
affix penalty to hem. 

Tisance-law might, I believe, with Proceedings. 


baile be open indifferently to any person aggrieved, and to the, 


local authority, and to the central authority. 
e—_—_- 






B. Two very demportant medical responsibilities, not arising under Other conter- 
the nuisance-law, nor under the poor-law, but created by. special eiees medi- 
Acts of Parliament, have at present to be discharged, the one ‘eogn 
entirely, and the other almost entirely, by the respective destitu- 
tion-authorities of unions and parishes, viz., first, public vaccination, 
and, secondly, medical relief in epidemic emergencies. 

a. The authority for public vaccination is now universally the public vaccina- 
destitution-authority, which in all common health-areas is identical *°": 
with the nuisance-authority, but in all special health-areas is 
separate from it. Under the system I am suggesting, public vacci- 
nation in the common health-areas would remain substantially un- 
changed ; it would be one of the health-functions of the double- 
functioned local authority ; but as regards special health-areas, it 
would certainly admit of question ‘whether public vaccination 
ought not rather to be a function of the consolidated health-autho- 
rity than a function of the authority for destitution; and I am 
myself disposed to think that in those areas the transfer would 
nerally be desirable. 

b. Exceptional medical relief in epidemic emergencies (as re- action under 


Diseases Pre- 
uixablc under the Diseases Prevention Act) is so essentially a cane Me 










MEDICAL 
OFFICER’S 
REPORT. 





Local medical 
functions at- 
tributable over 
larger areas. 


28 


mere temporary increase of the ordinary medical relief of the poor, 


that I think it ought always to be a function of the authority | 


which administers the ordinary relief. Thus, under present poor- 
law, the function would everywhere attach to the destitution-autho- 
rity of the place. With regard to special health-areas, where 
almost universally the destitution-authority and health-authority 
are mutually independent bodies, the law ought to take security 
for all necessary co-operation of the two sets of officers ; and this 
not only when the Diseases Prevention Act is in operation, but 
equally as to all ordinary relations between the preventive and 
curative jurisdictions, 


C. Beyond the purview of such laws as I have yet spoken of, 
very important sanitary objects yet remain to be provided for by 
some sort of local administration. Such are the protection of the 
public against sale of adulterated and damaged food, and against 
malpractices of water-companies, and against offences under the 
Pharmacy Act; proceedings as to the diseases, especially the con- 
tagious diseases, of domestic animals ; provision of skilled assistance 
to local magistrates when crimes against life are imputed, &c. . As 
regards all these matters, some distinctive principles are involved, 
making it In my opinion for various reasons inexpedient that here 
the local authorities should be such as have hitherto been under con- 
sideration. One immensely important group of functions under the 
present head is to protect the public health against various kinds 
of commercial wrong; and if powers for this purpose are to be 
strongly and impartially exercised, it would seem desirable, first, 
that the areas of jurisdiction should be as large as conveniently 
may be, and then that the empowered authorities should rather be 
of magisterial type than consist of boards constituted by annual 
popular election. Probably the magistracy of boroughs and 
counties, as represented in courts of quarter-session, would be 
the best local authority in the matter ; and it might, I submit, be 
required of each of these courts to appoint a public analyst, with 
definite duties under the adulteration laws, and with reference to 
public supplies of water, and various like matters. It seems to me 
that, for all health-matters not in the hands of nuisance-authorities 
or destitution-authorities, an uniform constitution of authority 
on this magisterial basis might very conveniently be provided ; 
bringing more or less completely into one system the local 
supervision of branches of trade which concern life, and the local 
supervision of cattle diseases, and the local supervision of lunatic 
asylums, and local arrangements for providing skilled evidence in 
aid of coroners’ inquests. 

On the present occasion my subject-matter consists so especially 
of questions of method and organization, that I must here pass 
without mention many points where the law seems to me in 
other respects to require amendment; but I may observe in 
passing, that many of the most important objects which I propose 
should be matters of quarter-sessions authority are hitherto very 
impertectly provided for by law. 
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‘D. For certain cases where public health is in question, the Meptcan 
central authority is authorized by law to issue orders and regula- pare 
tions which, when issued, have the force of law in relation to the mae, 
local authorities addressed. And in certain other cases the right Central autho- 
of local authorities to take particular courses of action is by law spicier 
made contingent on the central authority’s giving approval to Eide 
such courses. What ought to be the precise extent of the dis- 
cretional control to be thus exercised by central authority in local 
affairs is not a question which needs here be discussed; but the 
number of cases which statute-law cannot touch in exact terms 
is so great, that manifestly, if such law is to work with promptitude 
and ease, it must, to a greater or less extent, be supplemented by 
that elastic margin of what may be called law in reserve. 





E. The ordinary administrative relations which the law supposes Ordinary rela- 
to exist between local authorities and central authority in relation tons gel 
to the public health are in substance two: Serpe: 

first, that the central authority watches the fluctuations of ties. 
health in all the health-areas of the country respectively ; 

and, secondly, that, discovering from indications thus supplied 
the cases where health-law is not properly administered, it takes 
steps, which in the last resort may be coercive of local authorities, 
to procure proper obedience to the law. 

The extent to which the law imposes definite obligations on 
local authorities assigns of course a limit to the central autho- 
rity as regards the class of cases where its coercive interference is 
possible; but far beyond that limit, as well as also within it, 
innumerable cases present themselves, where mere information 
and advice from the central authority may be influences of the 
utmost value in determining local authorities to right measures 
for the public health. It is manifest that functions of this sort 
cannot be exercised by any central authority except in proportion as 
it is cognizant of local variations in the public health: proper 
provisions for making all such variations known to the central 
authority are therefore elementary necessities in that mixed system 
of central and local government which the law has intended to 
operate for sanitary purposes in England: and greatly to improve 
the provisions which now exist in this country for recording and 
reporting the deaths and sickness of the community, is, in my 
opinion, an object of quite fundamental importance among such 
improvements of method as I am considering. The chief points 
where I think amendment wanted for purposes of general 
administration are as follows: 

a. With regard to the knowledge which ought to be had con- Knowledge of 
cerning the deaths of the population, I have three suggestions to deaths to be 
wAlio, made available: 

First, in my opinion, the law ought as far as practicable to Hroical 
require in every case of death that the cause of the death be ¢ettificates : 
medically certified. Exception, not in substance but in form, 
might have to be made for cases where coroners’ inquests are held ; 

i.e, the verdict of any such inquest must of course be understood 
to include the substance of any required medical certificate. And 
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possibly, for very exceptional circumstances, it might be desirable 
to provide that, in them, any magistrate’s order should exonerate 
from the necessity of the certificate. But, subject only to such 
qualifications as these, it seems to me that in all cases of death a 
medical certificate of the cause of death ought to be required ; 
a certificate to be obtained, where practicable, from the medical 
practitioner who attended the fatal illness; or, where there has 
been no medical attendant, or none from whom a certificate can 
be obtained, from the public health-officer of the district. 

Secondly, I think it essential that the division of the country for 
purposes of census and registration of births and deaths should, as 
far as practicable, treat as separate districts or sub-districts all areas 
which are. separately identified for purposes of health-administra- 
tion. New special health-areas are constantly in course of forma- 
tion under the Local Government Act, and perhaps otherwise ; 
and I would suggest that, as soon as possible after the formation of 
any such special health-district, it should be created a district or 
sub-district for purposes of registration and census. | 

Thirdly, I refer with admiration to the detailed numerical 
statement which the Registrar General issues every ‘Tuesday on 
the subject of the deaths of the metropolis during the last pre- 
ceding week: a statement which relates to three millions of 
population occupying 137 .separate sub-districts, and which not 
only gives the gross number of deaths for each sub-district respec- 
tively, but distinguishes also for each sub-district the more important 
causes of death ; so that persons interested in the health-adminis- 
tration of London are able at a glance to see, with considerable 
minuteness, in what parts of London each of the principal zymoti¢c 
diseases has been fatal during the previous week, and what number 
of deaths in each sub-district each such disease has produced. If 
what is thus done every week for about aseventh part of the popu- 
lation of England could be done ‘for the whole population, not 
every week, but every quarter, this quarterly publication would 
represent one of the most important aids which could be rendered 
to the health-administration of the country. The present quarterly 
returns of the Registrar General state what gross number of 
deaths has occurred in each registration-district of the country; 
and a few of the sub-district registrars comply with a request 
which the Registrar General has during some years past made to 
all of them for “notes” on the prevalence of particular diseases 
in their sub-districts. But not even an approximative opinion as 
to the distribution of disease in the country can be formed from 
these imperfect and uncertain materials; and it is not till nearly 


- two years later that the detailed results of the registration of deaths 


Knowledge of 
sickness to be 
made available, 


can be gathered from the annual reports of the Registrar General. 
A system of quarterly death-reports for the entire country, in 
general conformity with the weekly death-reports which are given 
for London, is therefore among the amendments for which I hope. 

b. With regard to the knowledge which ought to be had con- 
cerning the sickness of the population, I think that, greatly for 
immediate purposes of medical science and health-administration, 
and in an even higher degree for common purposes of public 
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economy, certain broad information ought periodically to be given 
as to the quantities and kinds of sickness treated by the several 
destitution-authorities and by the several medical charities of the 
country. As regards the former, it would seem desirable that at 
fixed intervals (say quarterly) each destitution-authority should 
state in a fixed tabular form, for each of its medical relief districts, 
what numbers of cases of disease generally, and of a few of the 
_ more important epidemic diseases individually, had been remaining 
under treatment at the commencement of the period; and what 
numbers had been remaining .at the end; and what numbers of 
new cases had come under treatment during the period ; and what 
number of deaths had occurred among new cases and old cases 
respectively. And as regards medical charities, I venture to sug- 
gest that, in the rightly understood interests of their subscribers, 
no less than for other ends to which | have referred, a system of 
uniform registration, and an uniform contribution of annual returns, 
ought to be claimable from them by the central authority, in 
reference to the sexes, ages, numbers, and kinds of cases treated 
by them respectively, and to the duration and results of treatment. 


_F. That any central offices which have to do with sanitary 
affairs ought, like the local authorities and jurisdictions, to be 
methodically related to each other and to the public, on some 
simple consistent plan, according to their respective subject-mat- 
ters, is of course indisputable: but this section of the argument 
does not here require at my hands more than a few explanatory 
remarks. If the present central offices which are more or less 
concerned in the question be regarded according to their main 
intentions, and therefore without reference to such minor flaws 
and uncertainties of jurisdiction as any consolidated law would at 
once rectify, the following may be taken as their scheme. 

-a, The functions which my Lords of the Privy Council exercise 
through their Medical Officer, and for which the Medical Depart- 
ment of the Council Office is constituted under the Public Health 
Act, 1858, are the essentially sanitary functions of Government : 
such as the following : 

to take practical cognizance of all important faults and fluc- 
tuations of the public health, general or local; looking at each 
such fault or fluctuation as a question of cause and effect, and 
examining for the common interests whether in each suffering 
or endangered place everything is done which ought to be done 
in prevention of the beginnings or spreadings of disease; and 
thus and from other points of view to act in supervision of all 
local health-authorities as such, and to give them such advice or 
to adopt such other measures as the circumstances in each case 
may shew necessary ; 

to provide an office of reference and appeal for local autho- 
rities and for the people generally on all considerable sanitary 
influences operating in the country, and on all other public 
quéstions of causation and prevention of disease, so far as the 

knowledge of the time enables such questions to be answered , 
an office in which scientific knowledge of this sort shall be 
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systematically gathered and reported for public use, and in 
whick, so far as practicable, such knowledge shall be increased 
from year to year by special scientific investigations ; 

to issue, and afterwards to superintend in operation, such orders, 
regulations and sanctions, as the Government with medical advice 
sees fit, in relation to various special matters which the Legislature 
has made subject to this control: as local provision against epidemics, 
performance of public vaccination, questions as to practice of phar- 
macy and sale of poisons, questions as to the medical profession, &c. 


b. There are two offices which, by a part of their subject- 
matter, have close, though not extensive, relation to the Medical 
Department of the Council Office; two offices, namely, which 
both are under direction of Her Majesty’s Home Secretary—of 
State. On the one hand there is the great arithmetical office, over 
which the Registrar-General presides: the office to which the 
public looks for all numerical information obtained by periodical 
census and from local registers, as to the numbers, ages, sexes, 
birth-places, industries, and family-combinations of the people, and 
as to the marriages, births and deaths, which take place amongst 
them: and I need hardly observe that one part of this statistical 
information constitutes an indispensable basis for some proceedings 
in the Medical Department. Onthe other hand, there is the office 
through which the Secretary of State, under authority of the 
Local Government Act, controls the exercise of rating and bor- 
rowing powers for purposes of local improvement under the Act, 
and, incidentally to this control, has before him for skilled criti- 
cism the various proposals of local authorities for drainage, sewage- 
utilization, &c. And as this office (essentially including a staff of 
engineers) has been found the most convenient machinery through 
which the Secretary of State can advise, and in case of need enforce, 
in regard of localities, certain constructional improvements which 
may be needful for the health of the inhabitants, so, in the parti- 
cular cases where necessities of this sort are in question, the action 
of Government may be considered as consisting of two stages: the 
first conducted in this department of the Council Office, and 
the second conducted in the local improvement office of the Home 
Secretary. This department then, which is essentially medical, 
has an important point of contact with each of those two non- 
medical offices: but the three subject-matters, in their main 
extent, are necessarily separate for administration. Whether the 
three offices ought still to remain as now divided under two 
chief ministers, or might more conveniently be all made subject 
to one, and, if so, to which one, are questions which of course 
involve many other considerations than those on which it is my 
province to enter. I am however permitted to state that these 
questions, with others relating to the distribution of central sanitary 
work, are at present being considered by the Ministers whose 


departments they specially concern. 
JOHN SIMON. 


No. 1.—SratistTics oF THE NationaL Vaccine EstTABLISHMENT, 
AND EDUCATIONAL VACCINATING STATIONS. 


N.B.—The Stations named in italics are Educational Vaccinating Stations, autho- 
rized by the Lords of the Privy Council, for the purposes of their Lordships’ 
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Order of December 1, 1859. 
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7. Mr. Wm. J. Lewis - | Spital Square. 
8. Mr. Wm. J. Lewis - | Wellclose Square. 
9. Mr. W. E. G. Pearse | Tottenham Court 
Chapel. 
1. Mr. Ellis S. Guest - | Manchester. 
2. Dr. G. F. De la Cour} Birmingham, 
*8. Dr. H.A.P.Robertson | Bristol. 
Mr. A. B. Steele - 
4.< Mr. J. H. Wilson - 7! Liverpool. 
Mr. Jchn Fenton - 
5. Dr. E. LL. Webb - | Pimlico. 
6. Mr. G. C. Gilchrist - | Newcastle-on- Tyne. 
7. Mr. W. E. G. Pearse | Westminster. 
8. Mr. J. G. Gerrans - | Marylebone. 
9. Mr. Frederick Holmes Leeds. 
10. Dr. Edward Lynes - | Coventry. 
11. Mr. Joseph Teale - Salford. 
12. Dr. James Dunlop - | Glasgow. 
13. Mr. C. Harriot eae Exeter 


. Mr. J. F. Marson - 
. Mr. G.L. Cooper - 
. Dr. R. Sharpe . 
. Mr. R. Wade - 
. Mr. A. B. Macann - 
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. Mr. John N. Tomkins,| Fitzroy Street. 


Inspector. 
Surrey Chapel. 
Battle Bridge. 


Bermondsey. 


man Square, 








1. Mr. Robt. W. Dunn | Strand. 


. Dr. W. Husband - 


Edinburgh- 


Dean Street, Soho. 
King Street, Port- 


APPENDIX. 
No. 1. 
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Days and Hours of Stations, 





Attendance. 


Daily, 10—11. 


Tuesd., Thursd, ; 1—2. 
Tuesday ; 12—1. 
Tuesday ; 10—11 
Monday; 9—1I1. 
Monday ; 10—11. 


Monday ; 10—11. 
Tuesday; 9—11. 
Mond., Wednesd. ; 1-2. 


Monday ; 2—4. 
Monday ; 10—12. 
Tuesday; 11—12., 


Monday; 9. 
Friday ; 2. 


Monday ; 10—12. 
Tuesday ; 2—3. 
Monday; 9—11. 
Monday; 10-—11. 
Tuesday ; 34. 
Monday ; i2—2. 
Thursday ; 24. 
Monday ; 12—1. 


Thursday ; 3. 


Monday; 10. 
Wed., Sat.; 12. 
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APPENDIX, Statistics of the National Vaccine Establishment and Educational Vaccinating 
Stations—continued. 
No. 1. 
Sonia 2. Sources and Amount of Lympn Suprty in 1868. 
National 
Vaccine 


Establishment N.B.—The Stations named in italics are Educational Vaccinating Stations, autho- 
: rized by the Lords of the Privy Council, for the Purposes of their Lordships’ 


oe! Order of December 1, 1859. 


Educational 
Vaccinating 
Stations. 





No. of 
Vaccina~ | No. of 
tions per- | charges 
. formed at ofLymph 
the Stations | supplied 

















—— Vaccinating Stations. respec- | from the Remarks. 
tively. | Stations 
respec- 
tively. 
pak! sah 
wag 
(| 1. Fitzroy Street - ~ |. 483 |-— | 4,750 
2. Surrey Chapel - - - |.1,252 | 35 | 15,750 
3. Battle Bridge - -| 472/) — 5,388 
Vaccinators 4, Bermondsey - - - 748 | 39 | 11,078 
salaried from 5. Dean Street, Soho - -| 491 } 13 8,730 
theParliamen- 
tary Grant. 6. King Street, Portman Square | 309 5 5,845 
kt . Spital Square - - | 3807 | — 9,586 
8. Tottenham Court Chapel -| 896 | 20] 16,218 
. Wellclose Square - - | 3805 | — 9,066 
otal teas 9 Stations - - - |5,563 |112 | 86,411 
1. Manchester - - - |1,895 | — | 18,387 
2. Birmingham mo hf fs es TOF 4 5,520 
3. Bristal 0S) 9 26" oe Sipe pret nr 
4, Liverpool - - -| 904 | —} 17,643 
Parochial and a. ? 
othen mena 5. Pimlico ° - -| 879 8 | 34,524 
tors not sala- 6, Newcastle-on-Tyne - - | 333 1 6,106 
ried from the ; A wd 
Parliamentary 7. Westminster - ° - (82 | 10} 16,378 
Grant, but 8. Marylebone - - | 670 | 38 4,823 
furnishing 
Lymph’ at» | 9. Leeds - - -| 748 | —1| 18,738 
fixed rate of | | 10. Coventry - - oa ar) ee 847 
Sckgon Sn 11. Salford == = OSI tl 
12. Glasgow - - - |1,079 | — 6,601 
13, Exeter - - - ah ane = 
. Total - 13 Stations - - - | 10,356} 61 | 140,414 





— 


General Total 22 Stations 


15,919]173 | 226,825 
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_ Statistics, of, the apa pane Establishment and Educational Sa dentate stone ENDES, 
_Stations—continued. 











feRO} is Herre Amount’ of Lympa Surpry. ° ah it ‘Sette 
nach fuattjas, an. roe, SUMMARY for the Years 1856-1868, te erie | 
a ra $ Pm | 5 eee go es Vaccine 
Ma os acta hs . 4 a a Establishment, 
PPA WO. Jas oa ne he bea ree Re-vaceinations © | ’ “Number of aa 
; Yearslicn Teter rt onto included in: © ‘| Charges of Lym Educational 
tes sciast std Stations which preceding Column. ‘supplied:.;.. Vaccinating 
. S Bacher Loupe Bye tle Bet ie | > Stations. 
TG yi tte ai O99 ctrnlaadisn Bisneis 210,942 
BEB Ferets aruliass “B27 . ? |. . 213,907 
eee 6445. Ria eta cet 3d WO 
+1859 fate ate Se an ll Sym oeshe 237,801 
“1860 13,849 ? 228,347. 
1861 12,009 ? 225,000 
1862 13,149 se 211,475 
1863 20,600 P — 239,482 
1864 ° 13,727 ° ay 203,250 
1865 14,648 — 515 219,832 
1866 » 14,3819 372 207,014 
1867 14,911 584 216,637 
1868 16,092 173 226,825 
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Public Vacci- 
nator, under 
ordinary cir- 
cumstances, to 
vaccinate only 
at public 
Stations ; 


-and not oftener 
than once 
weekly; 


and, ifina 
town-district, 
only at one 
Station therein. 


Limitation as 
regards Towns, 
on the Small- 
ness of 
Districts for 
Vaccination. 


Each District 
to have its own 
Public Vacci- 
nator. 


Extent to 
which Re-Vac- 
cination at 
public expense 
may be given. 
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No. 2.—Furtuer Reeunations by the Lorps of the Councr. for 
securing the efficient performance of PUBLIC VACCINATION, and in 
respect of the Rz-VaccinaTion of persons who apply to be re- 
vaccinated, made and issued February 18th, 1868. 


I._—FPlaces and Times for Vaccination under Contract. 


1. Except where the Privy Council, for reasons brought to its notice, 
sees fit in regard of any particular district to sanction a system of domi- 
ciliary vaccination, every vaccination-district shall have in it at least 
one public station appointed for the performance of the vaccinations 
under contract ; and where any such station has been provided fora 
district, no person resident within two miles thereof, and not being an 
inmate of the workhouse, shall be vaccinated under contract elsewhere 
than at such station, unless the vaccinator in the, particular case be of 
opinion (which, if so, he is hereby required to note in his register) that, 
for some special reason, the person whom he purposes to vaccinate cannot 
properly be vaccinated at the station. 

2. Except under special authorization from the Privy Council as 
aforesaid, or in so far as may be expedient at times when there is imme- 
diate danger of small-pox, vaccination under contract shall not be 
appointed to be performed at any station oftener than once a week. 

3. And in any future contract concerning a vaccination district 
which is partly or wholly within a town, there shall not, except under 
special authorization as aforesaid, be appointed within the town more 
than a single station for the performance of the vaccinations of th 
district. : 


I.— Vaccination Districts in Towns. 


No part of the metropolis, or of any city, or municipal borough, or 
town corporate, or other town, shall, in respect of any future contract, 
form by itself, or with any rural place, a separate district for vaccination, 
except with the approval of the Privy Council, unless it contain an 
estimated population of at least 25,000 persons, or else be as much of 
the metropolis, city, borough, or town, as is for purposes of vaccination 
under the control of one board of guardians, 


III.— Office of Public Vaccinator. 


After the expiration of the month of June next, no two or more 
persons shall be allowed to act severally as vaccinators under contract in 
any one and the same part or district of any union or parish. 


IV .—Re- Vaccination. 


The performance of re-vaccination by the public vaccinator on persons 
applying to him for that purpose shall be limited in each ease by the 
following conditions: (1) that, so far as the public vaccinator can ascer- 
tain, the applicant has attained the age of 15 years, or, if during any 
immediate danger of small-pox, the age of 12 years, and has not before 
been successfully re-vaccinated ; and (2) that, in the public vaccinator’s 
judgment, the proposed re-vaccination is not for any sufficient medical 
reason undesirable ; and (3) that the public vaccinator can afford 
vaccine lymph for the purpose without in any degree postponing the 
claims which are made on him for the performance of primary vaccination 
in his district. 
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‘No. 3.—Revort by Dr. Epwarp BaLiarp, Medical Officer of Health for 
| “Islington, on the Resutts of an ANAtysis of Recorps of Sickness 
©. © kept in Istineron during the 12 years 1857 to 1868 inclusive. 


Tue 26 diagrams represent the fluctuations, week by week, of the 
more important elements of weather during a period of 12 years, namely 
from 1857 to 1868, inclusive, together with the variations in the amount 

of general sickness, and of certain important special forms of sickness, 
as, obtained from records of new cases of disease admitted for treat- 
‘ment in certain institutions where the sick poor are treated in the parish 
-of St. Mary, Islington. The record of weather employed in the con- 
struction of the diagrams is that published in the weekly returns of 
the Registrar General. The parish of Islington is one of the most rapidly 
increasing parishes in the metropolis. In 1851 the population amounted 
)to..95,329 persons; in 1868 it could not be calculated at less than 
200,000. This rapid increase must be taken into account by anyone 
‘comparing the diagrams of one year with those of another. The dia- 
grams for the first three years, again, are constructed from the records 
of the parochial workhouse, and the infant poorhouse, together with 
those kept by eight medical officers attending sick paupers out 
of ;doors, and at the Holloway Dispensary. In 1860 the Islington 
Dispensary began to keep a record of their new cases of sickness, and 
from that. year forward this institution is included in the diagrams. 
Beside the variations in the admissions of new cases of sickness gene- 
ally, [have marked those of respiratory diseases (bronchitis and catarrh, 
»pneumonia and pleurisy), of diarrhoeal affections, and of the four 
common epidemic diseases, small pox, measles, scarlatina, and hooping 
cough. Diagrams 25 and 26 are of the nature of a swmmary of the 
twelve years, representing the average weather of each week and the 
average number of cases of sickness received in each week under treatment. 
‘They exhibit the average prevalence of sickness at the different seasons 
of the year (as deduced from the 12 years’ observations), and also that of 
the several common affections particularized. The total number of 
cases tabulated for the purpose of these diagrams is as follows :— 


Of general sickness - 272,469 cases. 
Of respiratory diseases- 47,889 ,, =175°7 per 1,000 ofall cases. 
°3 


Of diarrhoeal affections- 16,456 ,, = 60 2 44 
Of measles - Sem Ola. sen oU. 2 A: 
Of hooping cough oe OSG eS 16-9 3 “ 
Of scarlatina - S970 BDU) viegit Toth e ~ 
Of small pox - ey Ae Gy ERE hee 9 + AF 


This table indicates the order of frequency of occurrence of these 
diseases in an average town population, during a period sufficiently pro- 
longed to afford time for the occurrence of several epidemics of each, 
varying in their degree of severity. It is not the same order as comes 
out when the deaths occurring in the same period are added up. The 
deaths among all classes of the resident population in the parish of 
Islington during the same 12 years were as follows :— 


Per 1,000 of 
all deaths. 
Deaths from all causes - - - - 40,071. 
mi respiratory diseases - - 7,188=178°1 
< scarlatina - - - - 2,007= 50:0 
4 diarrheal affections - - 1,971= 49-1 
3 hooping cough - ° - 1,756= 43-8 
measles - - = - 1,142= 28°4 


- small pox - - - - 475= 11:8 
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Apprnpix. © The comparatively small fatality of small; pox. and measles, and the 
agere comparatively very high fatality of hooping: cough, and. especially of 
Hout ‘lati ; i ae ison of these two. tables. Unfor- 

On the Results 8©avlatina, are obvious on a comparison of these tw S| 

of.an Analysis tunately, too, although these latter diseases do not stand high in the 
~ “of Records. list of epidemic maladies for frequency of occurrence, they not only 
of Sickness, &c...are of high immediate fatality, but by the damage they effect to the 
by Dr, Ballard. jynos and kidneys respectively, they lay ‘the foundation for chroni¢ 
affections which go ultimately to swell the catalogue of premature 
deaths. . bebe caked ite 








GENERAL SICKNESS. 


The total number of cases of sickness generally, observed during the. 
12 years, was 272,469... They were thus distributed :— BES od 


In 1857 - 12,796 cases. In 1863 - 26,710 cases. 
[858s aoe. O87 SEA ae Os Oot ae ee 
Mab SSUNS Oke ee 18650 > 590-44) eee ae 
1860 - 21,842. ,, A 18667 Ee OT oD eee 
1861 -- 23,3826 ,. 1867 - 27,365 ,, 

1862 - °23,999 |, , {S65 ooo 7ar eee 


Diagrams 25, 26, exhibit the line of general sickness as-it was, on 
the whole,, distributed through the several periods of the year. ‘The 
diagrams 1 to 24 exhibit the same line for each year of the twelve. ~ It 
is to be observed that it forms two waves. Commencing from the 22d 
week in the year (the lst week in June), when the general sickness 
was on the whole at its minimum, the first wave rises rapidly’ to 
attain ifs maximum in the 33d week (the 8d week in August) ; it then 
descends still more rapidly than it rose during the next four weeks, 
terminating in the 87th week (the 2d week in September), but with an. 
amount of sickness considerably greater than that with which it com- 
menced. ‘This wave only occupies 15 weeks out of the 52 for its com- 
pletion. ‘The remaining 37 weeks are occupied with the second and 
larger wave, which quickly attains its maximum elevation in the 47th 
week, and thence declines gradually through the winter, and notably 
through the spring, until it ends in the minimum of the year again in 
the 22d week. eer 

There is a fallacy to be taken into account in respect of the sickness 
recorded in December, especially at its close, and in that of the first 
week of January, which renders the amount of sickness apparently less 
than in all probability it actually was. I allude to the social and 
domestic occupations of the people at this season, culminating in the 
Christmas week, which very evidently deters them from the seeking of 
medical advice for lesser ailments, such as would at any other time have 
sent them to the union surgeons or dispensaries. There is observed thus 
a gradual diminution in the number of new cases week after week as 
soon as November has closed. The weekly average of new sickness in 
as last’ week of November being 470 cases, it fell week by week as 

: ollows :— 


48th week - mitted - 463 cases. 


49th +, - - = MSOs, 
50th | ,, - ohne Ine ASOs ,, 
dlst ',, - - SuS87i ,, 
62nd ,, - - - 82k. ,, 


Ist week Jan. * ~ - = 426 
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. Hence, instead of taking the actual returns of sickness for December APPENDIX. 
as indicating the line of sickness at that period-of the year, it would be ve 
more accurate to supplant them by the mean of the sickness of Novem- 6 hes lt 
ber and January. Making such a correction we find that, taking the ohunelaahats 
whole sickness of the year as 1,000, the cases are distributed through ~ of Records 


the several months as follows:— _of Sickness, &c., 


January ~- 84°1 cases } : | 
February - 82° »  p Winter quarter - 248-5 cases, 


' October - 84: 
November- 86° 
December- 85° 


256'O i 4 


Autumn quarter 


6 
March - 81°8 _ ,, 
April = 80°38. ,, . 
May ~ 78°4 ,, json quarter - 237°8 ,, 
June oe Lay, | 
July - 85°4 ,, . : 
August - 88°7 bse quarter - 257°7 __,, 
September 83°6__ ,, | 

9 

#3 

3 


9? 








1,000°0. cases. 1,000°0 cases. 














Hence the experience of our 12 years in Islington has been on the 
whole that, of the several quarters of the year, the summer has been the 
most sickly, the autumn rather less so, but nearly equalling, it; that 
next-in order comes the winter quarter, and that the spring quarter has 
been the least sickly of all. | 

Of the several months of the year, the order of sickliness has been, 

August the most sickly, then November, July and December, January 
and October, September, February, March, April, June, and May, the 
last being the most heaithy month of the year. 
_ Diagram No. 25 shows the relation borne by the line of annual sick- 
ness to the average meteorological conditions of the several seasons of 
the year. The minimum of sickness corresponds with a season at which 
the mean temperature of the air is just 58°7°, with a mean daily range 
of about 21 degrees, the mean atmospheric humidity being 76 (satura- 
tion 100), with an average rainfall of 0°82 inches, distributed. over 
between two and three daysin the week. From this point it is observable 
that the sickness rises as the warmth of the air rises and the daily range 
of temperature increases towards the summer months, these conditions 
being associated with lessened rainfall and greater dryness of the air. 
But it is further to be noticed, that the summit of the summer wave of 
sickness is not attained until some four or five weeks after the maximum 
temperature of the year has been reached, and until a time when the 
summer heat, is in course of subsidence, the daily range lessening and 
the rainfall and atmospheric moisture. becoming greater. The end of 
the summer wave (the minimum of summer sickness) corresponds with 
a time when the mean temperature is the same as at the spring minimum 
of sickness, viz. 58°7°, the daily range of temperature being about 
16 degrees, the atmospheric humidity about 78, with a rainfall of 0°50 inch 
_- distributed over between two and three days in the week. Comparing 
the smaller spring minimum with the greater summer minimum of 
sickness, we may observe that while the mean temperature is about the 
same at the two periods, the former corresponds with a greater daily 
range, more rainfall, and rather less atmospheric humidity than the 
latter. So much for the summer wave. 

The greater wave of sickness, which is to occupy the autumn, winter, 





by Dr. Ballard. 
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and part of the spring, begins to rise as the mean temperature of the 
year sinks below 58°7°, as the daily range continues to lessen, and as, 
with these conditions, the atmospheric humidity increases above 78. 
The maximum sickness is, as has been observed, quickly attained ; the 
summit of the wave corresponds to a temperature of 41:2°, with a daily 
range of about 11 degrees, and a relative atmospheric humidity of 88. 
This wave subsides (unlike the summer wave) very gradually indeed ; 
it is not peaked like the summer wave, but has a broad summit, very 
little subsidence occurring until the seventh week of the winter quarter. 
Still, during these weeks, from the 47th week of the year onwards, a 
slight subsidence is observed, corresponding to the slight increase of 
temperature and the slow reduction in the humidity of the atmosphere 
which takes place in the last few weeks of December and the beginning 
of the year. The imperfection of the records of sickness (before alluded 
to) in the last weeks of December and the first week of January inter- 
feres with the determination of the influence of the greatest cold in the 
first week of the year. However, it is clear that the gradual reduction 
in the general sickness, and most marked subsidence of the large wave, 
follow almost immediately upon a rise of the mean temperature above 
40°, with diminution of the humidity of the air below 84; and that 
they continue as the temperature of the year increases, the daily range 
becomes greater, and the atmospheric humidity less and less. 

In looking at the diagrams one is struck forcibly with the facts, 
1°, of the excessive sickliness of the year 1863; 2°, of that of the 
cholera year 1866, from the month of February onwards, not merely of 
the summer quarter, which would be explicable from the existence of the 
epidemic ; and, 3°, of the continued extraordinary sickliness of the two 
years succeeding the cholera epidemic, a sickliness not confined to any 
one quarter, but extending to all the seasons. There is nothing in 
common in the ordinary meteorological circumstances of these four 
years to account for these facts. 1863 and 1868 agreed to a certain 
extent, in having on the whole a high temperature and in being com- 
paratively dry, but 1866 and 1867 were comparatively cool and wet. 
1863 was in all respects a remarkable year as regards sickness ; for not » 
only was the general sickness high, but it was the year of the grand 
outburst of small-pox, as well as of a serious epidemic of scarlatina, 
hooping cough being also unusually prevalent. The year 1866 was 
notorious not only for the cholera outbreak, but also for a severe 
epidemic of measles and a renewal of the small-pox epidemic. The year 
1867 was remarkable also for the great prevalence of small-pox and 
scarlatina, and 1868 for scarlatina, measles, and hooping cough. The 
high sickliness of the year 1863 is in great measure explicable by the 
wide-spread distress arising out of the cotton famine, and 1867 and 
1868 were years of greatly depressed trade, and in addition 1868 was a 
year in which the price of provisions was exceedingly high. 

The order of sickliness of the several quarters and months, as deduced 
from a general view of my experience of the past 12 years, was not, of 
course, observed every year. During the 12 years— 


Summer stood highest in the order of sickliness 6 times. 


” » second ” ” eee 
99 29 third 3? 99 1 3? 
” »» fourth ” » ls, 

Autumn ,, highest 3 3 34, 
$3 » second 4 + 3 ae) 
” » third ” ” ai 
” » fourth ” ” 2 
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Winter stood highest in the order of sickliness twice. 


7 » second Ke i 5 times. 
»” » third 2 ” By, 
9 » fourth % 9 SOs, 5 

Spring ,, highest 0 » brits 
” ” second ” ” aus, 
” », third ” » gba d! 
>” » fourth ” ” OI, ; 


The most uniformly sickly quarter, then, has been the summer, and 
the most uniformly healthy quarter has been spring. Autumn would 
probably come out more uniformly high in sickliness, but for the fallacy 
introduced by its embracing the month of December. 

The meteorological conditions which appear to exercise the most 
decided influence upon the quantity of general sickness are atmospheric 
temperature and humidity and rainfall. Table I. is constructed with 
a view to show what these conditions were in the quarters of greater and 
less sickliness. I have also introduced columns showing the average 
cost of provisions in each quarter, and the average amount of pauperism. 
I have excluded the years 18638, 1867, and 1868, as calculated to 
disturb the general result. (See Table I., pp. 42, 43.) 

From this table it appears, Ist. That the mean temperature of the most 
sickly quarters, whether winter, spring, summer, or autumn, was on the 
whole higher than that of the less sickly quarters. “This difference is 
most obvious in the winter quarter, next in the summer quarter, and 
least in the spring quarter. 
_ 2d. That in the winter and spring the mean humidity of the atmosphere 
was on the whole less in the more sickly quarters than in the less sickly. 

In the summer and autumn quarters this difference is not remarkable. 

_ 8d. That the rainfall (including snow) was greater in the more 
sickly than in the more healthy winters. In the summers there was 
scarcely any difference in the mean rainfall of the sickly and more 
healthy quarters. In the spring and autumn the more healthy quarters 
were remarkable on the whole for a greater rainfall than the more sickly 
ones. 

Ath. That rain fell more frequently in the more sickly winters and 
summers than in the more healthy ones, but much less frequently in the 
more sickly than in the more healthy spring quarters. 

On the whole it would appear that atmospheric temperature is the 
most important of the meteorological conditions mentioned, which 
influence the amount of general sickness. That in the winter a com- 
paratively high temperature with atmospheric dryness, and much and 
frequent rain or snow, is calculated to render the season unhealthy ; 
and conversely, that cold weather, with a moister atmosphere, and com- 
paratively little rain and snow, is calculated to render the season healthy. 
That in the spring a moist atmosphere, with frequent and abundant 
rain, together with comparative lowness of temperature, is calculated 
to impart a healthy character to the season, while warmer and drier 
springs are on the whole less healthy. ‘That in the summer season the 
healthiness or unhealthiness depend almost wholly upon the tempera- 
ture. Lastly, that the healthiness or unhealthiness of the autumn also 
depends more upon its temperature than upon any other meteorological 
condition. 

The exceptional year 1863, each quarter of which was unusually 
sickly, was remarkable for the comparatively high temperature of the 
winter and autumn quarters, and the atmospheric dryness of the whole 
year, 
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In 1867 the sickly winter was cold and comparatively dry, the spring 
after April had closed warm, the summer not hot until towards its close, 
and the autumn comparatively cold. 

Last year, which was without parallel for sickliness in all the 12, 
was without parallel also for its uniformly high temperature, little 
rainfall, and atmospheric dryness. It was only in the latter part of 
October and in November that the mean temperature fell for any 
number of consecutive weeks below the average of the season: The 
average price of wheat was 72s. in the winter, 6ls. in the spring, and 
59s. in the summer ; trade was depressed and pauperism excessive. No 
wonder, with this accumulation of causes, that the sickness of the year 
was so great. 

The fluctuations of general sickness from week to week are mainly 
dependent upon the variations of temperature and the occurrence of 
drought or rainfall, An examination of the diagrams will show that 
commonly a rise of mean temperature in any week above that of the 
previous week is associated with an increase of general sickness, while 
a fall of mean temperature is commonly associated with a reduction in 
the quantity of general sickness. The greater the extent of these rises 
and falls the more certain on the whole is the occurrence of the asso- 
ciated normal alteration in amount of sickness. This variation of sick- 
ness with fluctuations in temperature is more decided in the eolder 
than in the warmer seasons of the year. Itis a subject which I have 
discussed so fully elsewhere (Med. Chir. Trans., vols. 1. and li.), that I 
need say no more about it here. There are, however, two periods of the 
year when the rule ceases to apply. One of these is in the spring of 
the year, when the mean temperature begins permanently to rise above 
40°, and the other in the end of the summer, when the temperature 
usually falls with more or less rapidity below 59°, with considerable 
increase in the atmospheric humidity. With respect to drought and 
rainfall, the examination of the diagrams seems to show that, whatever 
their operation may be on the whole upon the absolute amount of sick- 
ness, the first effect of rainfal] is to reduce the number of new appli- 
cants for relief of sickness, and of absence of rain to increase their 
number. On analysing tables which I have constructed for the seven 
years, 1859 to 1865, I find that increase of sickness apparently occurred 
in 61 per cent. of the weeks in which there happened an entire absence 
of rainfall ; that in weeks in which less than half an inch of rain fell 
decrease of sickness occurred in only 46 per cent., in weeks in which 
half an inch and less than one inch fell decrease of sickness happened 
in 53 per cent., and when more than one inch fell decrease of sickness 
happened in 61 per cent. ‘The absence of rain and the occurrence of 
rain both operated more effectually in their several directions when 
associated with a fall of mean temperature than when associated with 
a rise, 


Diseases of the Organs of Respiration. 


Under this term I have grouped together bronchitic and catarrhal affec- 
tions, asthma, pneumonia, and pleurisy. Not but that the meteorological 
conditions promotive of these several kinds of attack may be different, 
but because in the kind of practice from which the data of sickness are 
taken I find that some of them are not clearly distinguished from others. 
This is especially the case with the inflammatory diseases of the chest in 
infants. I exclude phthisis, 

The total number of cases of respiratory disease recorded during the 
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12 years is 47,857. They were distributed among the several years as 
follows :— 


In 1857 - 2,490 cases, or 19°4 per cent. of all cases, 
5 198899159,908 8 h-10209 
EM SEQMORD. GION Heh 1G97 
, 1860 - 4,043 ,, 18°5 +, 
APERGIH OO WEBB) ney S409 
, 1862 - 3,999 , 167 
, 18638 - 4,439  ,,  16°6 
gp ISB A LBS eae] 
» 1865 - 4,088 ,, 17°4 i 
eke0e 824,77 Oo 178 i 
BeISBFe OF SAG He if. OIQKG te 04, 
aft POG 814 55, TOD Ho 177 8 


As regards the distribution of these diseases on the average throughout 
the year, it is observable on Diagram 25 that they form one wave, which 
rises rapidly from the end of the summer during a few weeks, and 
after attaining its climax subsides through the winter and spring with 
remarkable deliberation. The following exhibits the distribution of 
these diseases through the several months and quarters per 100 cases on 
the average of the 12 years :— 
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In January - 12:8 
» February - 109 nt quarter - 34:1 cases. 
» March - - 10°4 
s April - - 8°6 
» May - - 6-5 bing quarter - 20°4. ,, 
5 June - - 58'3 
» July- - - ‘adie 
» August - 4-0 >Summer quarter - 13:5 ,, 
5, September - 5-3f 
5» October - 8:9 
», November - 12-2 bantam quarter - 32:0 ,, 
5, December - 10°9 

100°0 100°0 














It is certain that 10:9 per cent. do not represent the full proportion 
of December cases, on account of the fallacy previously alluded to. 
Probably the December cases, if the necessary correction were made, 
would be equally numerous with the January cases, and thus the autumn 
would come at least to equal the winter quarter in the prevalence of this 
class of maladies. It will, therefore, be a fair statement to make that these 
diseases are at the lowest ebb in the months of July and August ; that 
they begin to prevail in the month of October, and attain their maximum 
of prevalence in December or January; and then that a gradual, slow, 
but regular decline takes place through the succeeding months of winter 
and spring. On the average of the 12 years, the largest number of 
cases was recorded in the second week of January, and the smallest 
in the first week in August. ) 

On looking at Diagram 25, it will be observed how very closely the 
line of general sickness follows that of the respiratory diseases through 
the year. The correspondence would apparently be almost complete, 
were it not for the disturbance occasioned by the cropping up of 
diarrheal affections in the later spring and in the summer months, It 
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is this disturbance which evidently occasions the small summer ‘wave in 
the line of general sickness. The natural inference is, that the quantity 
of general sickness. is' chiefly. dependent. upon the quantity of respiratory 
disease prevalent at any time, except in the summer season. 

I must observe, however, further, that the subsidence of respiratory 
sickness during the first two or three weeks ‘of December is too great to 
be aitributable to the social cause which lessens the number of new 
applicants for medical relief during the last weeks of that month, and it 
is apparently more closely connected with a habitual meteorological 
condition in these weeks which-I shall allude to presently. 

Comparing the line of respiratory diseases in Diagram 25 with the 
meteorological conditions indicated on the table, what strikes us most is 
the fact that it is almost the precise reverse of the line of mean tem- 
perature. It is true that the lines indicate that respiratory diseases are 
not at their minimum precisely at the time that the highest temperature 


of the ‘year is attained, nor at their maximum precisely at the time’ that 


the lowest temperature is reached ; in the former case’ the minimum is 


late by about three’ or four weeks, in the latter the maximum is late’ by 
‘about one week. * But this only corresponds ‘with what has been pre- 


viously remarked about the greater readiness with which these maladies 
increase amore the population than that with which they diminish. 
Looking for the reason of this general fact, it is difficult to disconnect 
it with the great difference in the character of the autumn and winter 
and spring as respects atmospheric humidity,.as well as the greater 
rapidity with which the mean temperature falls from the summer during 
the autumn than that with which it rises from January to July. ‘The 
autumn is quite unique in this respect, for not. only does the humidity 
increase most rapidly during September and October, but the humidity 
of the autumn altogether is very much higher than that of the winter 
season. Hence it is, probably, that for the same mean, temperatures 
there is in the autumn a larger quantity of respiratory disease than in 
the winter. Contrast, for instance, the months of November and 
March. Again, the second week in January was on the whole the most 
humid week of the whole winter, not’ the coldest week ; and the first 
week in August was the least humid week of the summer, not the 
warmest. 

I may now refer to the fall in the amount of respiratory diseases, 


' observed in the average of years to occur in the first two or three 


weeks of December. During the first half or two-thirds of the autumn 
respiratory diseases were noticed to increase rapidly, and to attain a 
maximum of prevalence in the last week of November, the 47th week 
of the year, the mean temperature being 41°2°, and the mean humidity 
of the air 88. During the next two weeks a mean rise of a degree or 
a degree and a half of temperature was observed, and although with 
this the mean humidity was the same or higher, a smaller quantity of 
respiratory disease occurred on the whole in these weeks. ‘— 

Table IL. shows, for each quarter, the mean meteorological conditions 
existent in years in which diseases of this class were more or less 
prevaient. ‘The teaching of the table is not to be mistaken, since it 
shows for each quarter or season of the year that the occurrence of 
diseases of this class is promoted by a comparatively low temperature 
for the season, a comparatively high atmospheric humidity, and much 
and frequent rain. ‘The only apparent exceptions are, that in the 
winter quarters the atmospheric humidity was on the whole greater in 
thoze years in which respiratory diseases wete less prevalent at this 
season, and that in the autumn there was rather more rain in the yéars 
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_ in which the respiratory diseases prevailed, less than in those in which 
they were more prevalent. (See Table II., pp. 48, 49.) 


Sickness of this kind appears from the diagrams to fluctuate from 
week to week, increasing in weeks of rise, and decreasing in weeks of 
fall, of mean temperature. This relation to fluctuations of temperature 


is very strikingly exemplified in some of the diagrams, and is much 


more obvious in the colder than in the warmer months. Somewhere 
about the commencement of the second quarter of the year, when the 
mean temperature rises permanently above 45°, or thereabouts, this 
relation ceases for a time to be observable, and rises of mean temperature 
come to be immediately associated with diminution of respiratory 
sickness. Also, towards the close of the summer quarter, a similar 
exceptional occurrence is observed, when the mean temperature falls in 


the progress of the year below 60°, or thereabouts ; at this time, instead 
of the falls of temperature being associated with diminution, each 
weekly reduction of temperature is for a time associated with an increase 


of respiratory sickness. The exact.temperature at which this event 
is met with varies from year to year; when the summer has been hot 
it appears to occur at a higher mean temperature than when the previous 
summer has been cool. Contrast, for example, the lines of temperature 
and respiratory sickness towards the end of the summer season in 1868 
with those in 1860 or 1862, . 


Diarrheeal A {ffections. 


The affections thus grouped together are, ordinary diarrhcea, so-called 
dysentery, and ordinary summer cholera, Of these affections 16,456 
cases have been recorded during the 12 years. They were thus 


‘distributed :— . 


In 1857. - 1,375 cases, or 10 
igow =e aO8 |, 
lh agen & 2 ee 
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For the most part then in the years in which respiratory diseases have 
been proportionally to all sickness less prevalent, diarrhoeal affections 
have been more prevalent. ‘The years 1863, 1866, and 1868 were years 
in which, however, both respiratory diseases and diarrhceal affections, 
together with the general sickness, gave high numbers. 

The Diagram 25 shows that although diarrhceal affections are met with 
in practice all the year round, yet the cases only become abundant as 
the spring draws to a close, during the summer, and the early part of 
the autumn. Still the following monthly statement of the prevalence of 
these affections on the mean of 12 years shows that there is a regular 
wave commencing from the coldest season of the year, rising pretty 
steadily, but very gradually, to the middle of spring, when the rapidity of 
increase becomes greater, almost week by week, until the summit of the 
wave is attained. In like manner these affections diminish rapidly at 
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minimum of cases. The distribution of 100 cases through the year may 
be thus represented month by month :— 





In January - -~ 2-4 
» February - - 2-7 >Winter quarter - 7-9 cases. 
», March - - 2°8 
» April - - 3°0| ) 
», May - - 8-8 >Spring quarter - 14°33 ,, . 
» June - - 7:5 ji | 
» July - - 2] 5 | 
,» August - - 27°5 >Summer quarter - 63°4 ,, 
45 September - 14°8 
5, October - - 7:5 
5 November - - 11} Ann quarter - 14°4 ,, 
,»» December - = 1298 . 

100°0 100*0O 














The spring and autumn then stand on about the same level as to the 
prevalence of diarrheal affections, the winter quarter presenting only 
about half as many cases as either of them. The smallest number of 
cases was met with on the whole in the first week of the year, and, on > 
the average of the 12 years, the coldest week of all the year. With 
almost complete regularity the cases increased in number week by week, 
until from a weekly average of 6°6 cases a weekly average of 91°8 cases 
was reached in the 380th week of the year, the last week in July. 
And then, following the line of average diarrhea, a lessening in the 
number of cases occurred during two weeks, after which, in the 
38rd week, the third week in August, a further rise took place, and the 
maximum of the year was attained. ‘Theregular diminution of diarrhea 
succeeded. Now this order of occurrences gives to the summit of the 
average diarrhceal wave in Diagram 25 a remarkable shape, resembling 
the vertical section of the crater of a volcano, of which one margin is 
higher than the opposite. It is a fair representation of an occurrence 
which the annual diagrams show to have been very common in the 
course of summer diarrhoea, for the diarrheal wave-line of most 
years exhibits more or less of this peculiar form of summit. The 
number of weeks intervening between the two elevated points is not 
always the same, nor is the relative height of these points always the 
same ; but there is nearly always some indication more or less marked of 
a maximum, or apparent maximum, being attained, then of a lessening 
of diarrhoea, and then of a second real or apparent maximum of cases. 
It is well seen in the diagrams for 1857, 1858, 1861, 1868, 1864, 1865, 
and 1867, 

I must here draw attention to the regularity with which the line of 
general sickness follows that of diarrhcea in the 25th diagram, from the 
24th to the 37th week. 

The line of diarrhcea, however, does not exactly follow that of mean 
temperature. ‘The lowest part of the line indeed corresponds with the 
lowest weekly temperature of the year, and it rises as the mean tempera- 
ture on the whole rises, and as the atmospheric humidity on the whole 
lessens, but very slowly and gradually. Nothing like an abrupt rise 
happens until the line of mean temperature marks an elevation of atmo- 
spheric warmth to 60° and upwards, in the 25th week. In like manner, 
during the decline of diarrhcea, the weekly, diminution of this kind of 
sickness ceases to be rapid and becomes smaller, and the diminution 
more gradual in the 88th week, on the falling of the mean temperature 
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materially below 60°. In the interval between these periods the rise on 
the one side and the fall on the other is observed to be considerable week 
by week. And nowI must direct attention to what I may term the two 
apexes of the cone formed by the diarrhceal line, or to what may be 
termed the two maximums of diarrhea. It is to be observed that the 
first does not correspond with the week of highest. mean temperature of 
the year, but points to a period two weeks later. Following now the line 
of mean temperature, it appears that on the whole (although it remains 
high) some reduction occurs in the temperature of the three: or four 
weeks succeeding that of highest temperature, and that then a second 
rise to a less extent takes place prior. to the final fall of the mean tem- 
perature of the year to 60° and under. ‘This fact offers some explanation 
of the peculiar shape of the top of the diarrhceal wave, the second apex 
corresponding with the week following that of the second rise of tem- 
perature. The lesson these facts seem to teach us is this, that a high 
temperature does not produce diarrhcea by an immediate action upon the 
system, but by some more gradual process, .one probably not confined to 
the people under its influence, but extended to their surroundings also— 
the soil, the water, and perhaps also the food. The diagrams for individual 
years may be appealed to to illustrate the same truths as the diagram- 
matic summary teaches. It is to be further observed that the top of the 
diarrhceal wave corresponds also pretty nearly with the period of greatest 
atmospheric dryness, although not with that of least average summer 
rainfall, = | ee 

Table III. exhibits the relation between diarrhcea and the more im- 
portant meteorological conditions present in seasons of greater or less 
prevalence of this class of affections. I omit the year 1866 as altogether 
exceptional—I shall refer to it again—and shall confine myself to the 
period from June to October, as embracing that which is alone important 
for our purpose. (See Table IIT., pp. 52, 53.) 

The severity with which the diarrhceal season sets in-in the month of 
June depends clearly upon the heat and dryness of the atmosphere ; 
similar conditions governing also the prevalence of diarrheal 
affections throughout the summer quarter. It is remarkable that as 
diarrhoea approaches the period of its quiescence in October, the months 
in which it prevailed most were those in which this season of the year 
was most strongly characterized on the whole by atmospheric humidity 
and rainfall, 

The hot and dry year 1868 illustrates well the meteorological condi- 
tions favourable to the prevalence of diarrhoea. Cases of diarrhoea were 
unusually numerous from the very beginning of the spring quarter, and 
in the course of the summer it attained a degree of prevalence (1,309 
cases) only comparable with that of the summers of 1857 and 1859, 
and approaching nearest of all to that of the cholera season of 1866. 

The exceptional cholera year 1866 deserves’ particular notice, chiefly 
because the summer diarrhoea, the recorded cases of which amounted in 
the three months July, August, and September to 1,879, did not corre- 
spond to the meteorological conditions existent during its prevalence. 
Neither did the summit of the diarrheal wave, as will be seen on looking 
at Diagram 19, correspond with that of the wave of epidemic cholera as 
it presented itself in this district. The mean temperature of the 13 
weeks of summer was positively low, viz., 58°7° ; that of the four weeks 
of July being 61°5°, of the four weeks of August 58°9°, and of the five 
weeks of September 56°9°. The humidity of the atmosphere also was 
great for the season, and the rainfall considerable. It was therefore 
impossible to fail in recognizing in this season the operation of a cause 
other than the ordinary meteorological causes of summer diarrhca, 
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producing the enormous amount of diarrhcea observed ;—for the cases 
recorded upon the books, numerous as they were, did not represent 
anything like all that were admitted under treatment. A consideration 
of the temperature of the season week by week will put this in a still 
clearer light. In the fourth week of June the mean temperature was 
58°1°, and in the fifth week it suddenly rose to 66°3° ; in the week 
following it fell 10 degrees, to rise in the second week of July 12 degrees, 
to 682°, the highest weekly mean of the year. For four or five weeks 
after this it progressively fell to 58°0°. The month of June was not 
remarkable for diarrhoea, and gave no promise, had not cholera been 
anticipated, of a heavy diarrhceal epidemic. In the fifth week of June 
only 28 cases were recorded ; in the first week of July there were 55 
cases, and they increased week by week thus, 43, 99, 115, 165, 272, 313, 
the last number being attained in the third week of August, that is, five 
weeks after the maximum temperature of the year had been reached, 
the steady increase of cases having gone on concurrently with a steady 
decline of mean temperature below 60°. Our maximum of weekly 
cases of diarrhoea was attained on the second week after the most fatal 
week of cholera in London, which was also the week on which the 
largest number of cases of the disease was observed in Islington. 
Diarrhcea then increased as cholera declined. 


Measles. 


The number of cases of measles recorded during the 12 years was 
5,501. It is thus made up :— 


In 1857 - - 221 cases, or 17°2 per 1,000 of all cases. 
» 1858 - - 416 3 30°0 = fi 

Re Rite RES - 3828 ss a1*( > * 

, 1860 ~ - 5381 ayy 2ARS gc 
3 LOO Le SRO, Bsc 12-0 A 5 

», 1862 - - 653 3 21°2 * 3 $ 

5, 1863 - “Pyose oe 12:0 A = 

» 1864 - - 713 4 29-7 5 4 

» 1865 - =} 200. sey) 8°5 4 ‘. 
SOG Ar - 813 29°6 st i 

,, 1867 - —POL8 s,s 11 °9 af As 

», 1868 - - 696 . arr2 a 5 


What strikes a person first in looking at this list is, that, in the limited 
district to which these figures relate, measles was epidemic regularly 
every second year, the only exception being that 1859 did not exhibit the 
full subsidence of the disease which this observation would have led one 
to anticipate. Ido not gather from the death register that the years of 
greater prevalence of measles here were years of greater prevalence 
throughout the kingdom. It would seem as if an epidemic of measles 
so far exhausted the susceptibility of the population here that it did not 
recover itself for two years. There was nothing very decidedly in 
common in the meteorological conditions either of the epidemic years 
or of the years of less prevalence of the disease. Contrast for example 
the cold wet year 1860 and the excessively hot and dry year 1868. It 
would be interesting to know whether in other limited communities a 
similar observation has been made. It is remarkable also that the per- 
centage of all cases of sickness was nearly the same number in four out 
of the six epidemic years, viz., 1858, 1862, 1864, and 1866. All that 
can be said is that on the whole, putting out 1868, the years of greater 


prevalence of measles were rather cooler years than those of less 


prevalence. 
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Diagram 26 exhibits the line of measles in accordance with our 12 
years’ experience of its distribution through the several seasons of the 
year. It forms two waves in the year, the one culminating in the latter 
part of spring, the other at the end of autumn. Of these the earlier 
is the more considerable wave. Assuming the yearly occurrence of 
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100 cases, the normal distribution of measles may be repr esented. as of Sickness, §c.; 


follows :— 


In January 
--°3, February - 
5, March - 
at) April bi 
>, May % 
5, June - 
» July - - 
,» August - 
> September - 
» October - 
3, November - 
», December - 
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ey —~ 


pe quarter - 19°3 cases, 


Tey ee 


Spring quarter 


’ 
a 
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Summer quarter - 25°8 ,, 


Autumn quarter - 24°5_,, 








100°0 L000 ©. 45 











The smallest number of cases occurred in the month of February, the 
largest number in June. The spring wave of the epidemic rises with 
some suddenness in May, but subsides more gradually to October.  A1- 
together the spring quarter was that in which measles prevailed most ; 
it was less prevalent in summer and autumn, and least so in the winter 
quarter. 

Referring to the diagrams, we find that out of the six epidemic years, 
1858, 1860, 1862, 1864, 1866, and 1868, there were four in which the 
largest number of cases occurred in the spring quarter, and only two, 
1862 and 1868, in which the largest number occurred in the autumn 
quarter ; still in 1862 the largest monthly number of cases occurred in 
May and June, and the next largest number in December. In 1868 
the largest number of cases occurred in December. 

In the non-epidemic years, 1857, 1859, 1861, 1868, 1865, 1867, spring 
was not so specially favoured. In two of these years, 1859 and 1865, the 
largest number of cases occurred in the winter quarter. In 1859 spring 
and summer were little less troubled with measles, the largest monthly 
number of cases occurring in May and September. In 1865 the winter 
measles was a mere prolongation of the autumnal epidemic of 1864 
into January and February. ‘The epidemic of 1866 began in December 
of 1865, the disease having been in abeyance from March to that 
month. In two of these years, 1857 and 1867, the greatest number of 
cases of measles occurred in the autumn.. When this happened the 
disease abated in the succeeding winter. In only one of these years, 
1863, did the largest number of cases occur in the spring, and in only 
one, 1861, did the largest number occur in the summer season. 

In five out of the six epidemic years, not only was there a large 
number of cases forming a wave of measles culminating in the spring 
and early part of summer, but there was a considerable autumnal wave 
also. The exceptional year was the cold wet year 1860, when the 
autumnal wave did not occur at all. Only im iwv out of these five years 
was the autumnal wave greater than the spring wave, namely in 1862 and 
1868. In 1862 it was very slightly greater, the greatest monthly number 
of cases occurring in June and July. — In 1868 the disease steadily in- 
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creased quarter by quarter as the year progressed, the summer cases 
exceeding the spring slightly, and the winter greatly exceeding either. 
The largest number of cases happened in November and December. 

In four out of six of the non-epidemic years there was an autumnal 
wave greater than the spring wave, viz., in 1857, 1861 (slightly), 1865, 
and 1867 (considerably). 

Although it must be concluded that on the whole measles is more 
abundant in the spring quarter, yet the occurrence of an autumnal wave 
must be regarded as a more constant event. : re 

There were four years out of the 12, viz., 1861, 1866, 1867, and 1868, 
in which measles was more abundant in the summer than in the spring 
quarter. In 1861 the largest number of cases occurred in August ; in 
1866 about an equal proportion of cases happened in June, July, August, 
and September ; in 1867 there were more cases in July and August than 
in June; and in 1868 the disease, which prevailed considerably in May, 
declined during June, July, and August, to increase in September up to 
the end of the year. . 

In searching for the meteorological conditions which occasion the 
waves of measles, which promote its increase or its decline, we may first 
of all consider the habitual meteorological conditions of those seasons 
which our 12 years’ experience teach us are favourable to the spread of 
the disease, or the reverse. 

And here we must recollect that the law by which contagious diseases 
spread in a population is, that when once started under favourable condi- 
tions of weather and season, another element of rapid extension comes into 
play, namely, the growing increase in the number of foci of contagion ; 
so that so long as the conditions of weather and season are not abso- 
lutely unfavourable to the life and development of the morbific germs, | 
the disease increases in extent, and does not lessen until either the sus- 
ceptibility of the population is exhausted, or conditions of season come 
about absolutely unfavourable to the spread of the malady. Moreover 
in estimating the conditions of weather favourable to measles, or the 
reverse, we 1nust bear in mind that this disease has an incubation of 
about 14 days, and make an allowance accordingly. I must give this 
as an instruction in the reading of the diagrams so far as measles is con- 
cerned, In the decline of an epidemic we must similarly bear in mind 
the progressive diminution of the foci of contagion. Now referring to 
my records of the 12 years, I find that on the average measles began to 
assume its epidemic character in the 18th week of the year, that is, in 
the first week of May. The average weekly meteorological conditions 
and average weekly number of cases of measles for each week about 
this time were as follows :— | 


SS eee ee 








Average of Mean Mean i 
es: new Cases . Mean Mean Rainy 
Two Weeks Tempera | daily Range of Humidity. | Rainfall. hysde 
° ° 
12th week 5:2 40°9 15°0 81 ar 33 
13th ,, 7:2 45°4 15°8 81 0°38 A5 
14th ,, 6°0 46°6 17°4 82 0°38 34 
15th ,, 8°8 46°6 17°4 81 0°44 40 
16th ,, 11°0 482 20°3 75 0°14 19 
17th 11°5 49°1 18°9 79 0°50 32. 
18th ,, 14°1 49°29 192 74 0-29 23 


eS eh Li es OP) 7 a Tne NL ee Een Tore ee eee ee 
From which we may gather that the conditions most favourable to the 
outbreak of the spring epidemic of measles are, the rise of the mean tem- 
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perature to 48° or upwards, with an increase of daily range to 20° and | Apprnotx. 
upwards, combined with a lowering of the atmospheric humidity to 75° Oy 
and under, the rainfall and the number of wet days being at the same O en | 
time much below the average of the whole season. It is worthy of Be oy on ee 
notice that the meteorological averages of the 17th week exhibited a “oF Records 
return towards those of the 15th, and that with this the average of cases of Sickness, &e., 
of measles was nearly stationary. Again, that on the average tempe- 2y Dr. Ballard. 
rature rising in the 18th week above that of the 16th, with a reduction 
in the humidity and rain, measles rose again above the average of the 
16th week. | 

Again, the average number of cases of measles began to fall perma- 
nently in the 28th week, that is, in the second week of July. The average 
of cases and meteorological conditions about this time were as follows :— 














Average of Mean Mean Rain 
te al new Cases inérde eLdlanie tranea-o Mean Mean rs y 
nye cepa Meier ii: Humidity. | Rainfall. 2 oor: 
‘ P Inches. 

22d week 14°8 57°8 21°1 76 0°82 33 
23d si, 13°3 58°5 20°5 78 0°63 32 
Sati ,, | 12°3 58°8 21°8 74 0°35 26 
DStha> 5, 13°2 60°2 22°0 75 0°47 32 
2th A .,, 12°1 60°4 20°7 74 0°48 32 
ZI. 5, 10°1 59°9 21°5 74 0°40 29 
ZouL” ,, 8°0 63°6 23°7 73 0°23 17 
BKh=,, 9°0 63°5 20°2 73 0°59 30 








From which it appears that the condition and the only condition which 
this table indicates, as concerned in the arrest of the spread of measles, 
is the rise of the temperature of the atmosphere above a mean of 60°. 

And now for the autumnal epidemic. The first outbreak of this took 
place on the average of the 12 years in the 47th week of the year, that 
is, in the last week of November. ‘The averages about this time are as 
follows:— . 








yl het oe iereponet Mean Daily Mean Mean Ramny oe 8 
se Apter pees Range. Humidity. | Rainfall... pee 
e ; Inches. 
42nd week pee: 51°2 14°3 88 0°87 46 
43rd , - 8°6 48°8 14°] 89 0°54 35 
actir, > 8°2 46°7 14°8 88 0°47 41 
45th ,, - 11°0 43°0 13°1 87 0°30 24 
46th ,, - 10°7 41°6 ia ¢ 88 0°49 30 
47th ,, - 12°3 41°2 12°4 88 0°44 34 
48th ,, - 8°6 42°2 10°3 88 0°44 40 
49th ,, - 10°1 42°9 10°9 90 0°46 42 
50th... - 7°4 41°5 9°2 88 0°35 36 
Sists.5, ~ 320 40°8 10°4 86 0°28 29 
52nd... = 7°0 39°6 oe7 87 0°31 31 
TSU hi. = 8°1 35°2 9°9 85 0°39 40 
200 ois 7 5°5 37°4 10°3 87 0°63 41 





This seems to show that the arrival of the temperature below 49° and 
especially to about 43°, with a diminution of range to about 13 degrees, 
and again (as in the spring) a small rainfall for the season, are the 
conditions which favour the outbreak of the autumnal epidemic. 
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‘Arprnvix, The circumstances promotive of the decline of the autumnal epidemic 
Aras are less obvious; all that appears clearly is, that it shows a manifest 
No. 3. 


On the Result disposition to decline on the fall of the mean temperature below 42°. 
ofan Movigeie Putting the characters of the two epidemic seasons together, I think 


of Records we may conclude that—l. The conditions promotive of an outbreak 

. of Sickness, §c., of measles in any year are a temperature between 43° and 48°.—2.. That 
-by Dr. Ballard. a low atmospheric humidity and small rainfall assist materially in 
— promoting an outbreak. Probably the higher humidity of the autumn 
than of the spring is one reason why ordinarily the autumnal epidemic 

is less extensive than the spring epidemic.—3. That a rise of mean 

temperature above 60° and a fall below 42° tend distinctly to arrest ‘an 

epidemic. . : a 

Table IV. (pp. 59, 60) exhibits the leading meteorological condition of 
each quarter of the several years, dividing the quarters into those in 
which measles prevailed more or less. It seems to show— 

1. That in the winter season a comparatively warm and dry atmosphere 
with excess of rainfall are conditions which favour the extension of 
measles among a population more than the opposite conditions, = 

2. That in the spring a comparatively cool season with atmospheric 
dryness and excess of rainfall promote the spread of the disease. 

3. That in the swmmer measles spreads more when the atmosphere is 
comparatively cool and moist, with excessive and frequent rains. 

4. That in the autumn a comparatively warm dry atmosphere with 
small rainfall is most favourable to the operation of the morbific. cause. 

These inferences, although at the first blush contradictory to those just 
enunciated, need not be regarded as actually so. The former may relate 
to the conditions favourable to the life and development of the germs, 
the latter to those which predispose a population, just as bad hygienic 
conditions generally would do, to suffer from the malady. 

There is only one other point I need draw attention to in relation to 
the line of measles in the diagrams, and thisis, that making the necessary 
fortnight’s allowance (or thereabouts) for incubation, measles appears to 
have increased commonly after any great alteration of mean temperature, 
whether by way of increase or diminution. That is to say, one is led te 
expect from the experience of the 12 years, especially when an 

epidemic is due, that it will break out about a fortnight after the 

occurrence of a serious rise in the mean temperature of the year, 
and that in its progress an increase of cases may be anticipated in 
the second week following any considerable rise or fall of temperature. 
In the autumn, as the temperature of 48° is approached, the outbreak of 
the epidemic may be anticipated when a serious fall of mean tempera- 
ture occurs. ao 

There was among the 12 years one only in which measles pretty 
steadily increased quarter by quarter through the year, the autumnal 
epidemic being more serious than the spring epidemic. This was 
the year 1868; hence it is instructive. The spring epidemic broke 
out very suddenly in the 17th week of the year, that is, in the last week 
of April. There was some abatement in the month of August, but 
it burst out afresh and with severity in the middle of September, and 
was very severe as the year closed. Hence it will be desirable to 
exhibit in a table the corresponding meteorological conditions. 
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No. of new Mean ; 
qe Mean Dail Mean. . F 
—_ Be ae “il ad Range. y Humidity. Rainfall. | Rainy Days. 
1868. si i Inches. 
12th week 0 44°0 17°3 84 0°07 3 
13th ,, - 5 42°7 L530 47 0°51 8 
4th ,, - 4 45°2 23°35 78 0:00 0 
16th ,, - 20 45°7 20°5 eH) 0°39 2 
ifn 4, - 20 45°7 18°9 82 0:10 1 
ian 4; '- 27 50°2 14°8 81 1°47 6 
1sth ,, - 17 53°0 20°9 73 0:12 1 
19th & - 20 53°S 26°7 73 0°03 1 
20th , - 10 57°5 24°9 dh 0:00 0 
> | | 8 59°4 24°0 73 0°26 2 
22nd ,, - 22 5932 23°0 iN i 1°38 3 
23rd. ,, | - 14 58°6 22°9 76 0°14 2 
24th 4, - 10 60°3 25°4 63 0:00 0 
25th , - 13 65°4 27°9 69 0°04 1 
26th ,, - 15 63°6 25°6 68 0°29 2 
ZIRE sy i - 18 61°6 23°4 68 0°01 1 
28th—,, - 17 65°7 272 64 0°13 1 
29th ",,|- 10 70°7 27°8 64 0°70 2 
30th ,, - 10 69°2 27°8 59 0°01 1 
alist 4, - 14 67°6 26°5 64 0°23 2 
Bend: - 18 69°8 S4°7 65 0°14 1 
| fs er iy: 64°3 21°4 71 0°37 3 
S4th. 4, - 5 61°9 42°2 87 1°97 6 
S5th ., - 25 58°1 19° 4. V4 0°06 1 
36th ,, - 21 65°3 2679 rig 0:00 0 
37th 5 - 14 64°0 25°5 70 0°00 0) 
BO sy - 20 57°1 17°0 71 0527 1 
39th... - _, 23 58°4 18°2 80 0°51 4 
40th ,, - 14 53°7 12°3 85 1°17 5 
Alst ,, - 13 5128 18°5 87 0°60 3 
42nd ,, - 15 49°7 20°1 88 0°03 2 
43rd _,,' - 22 42°6 16°4 90 0°49 4 
44th , - 27 46°8 1327 87 1°06 3 
45th ,,.- 23 43°9 13°9 83 , 0°18 2 
46th ,, - 13 40°7 10°5 85 0°06 3 
Ajth 3 - 18 39°8 11°4 84 0.04 2 
48th ,, - 23 42°5 9°3 92 0°88 5 
49th ,, - 32 45°6 7°7 91 0°31 4 
50th ,, - 24 A7°6 O° 7 87 1°30 4 





In studying this table it must be kept in mind that 1868 was a year 
in which an epidemic of measles was due, and had it not been for the 
remarkable temperature and drought of the spring and early summer, the 
epidemic would have prevailed, in all probability, chiefly in this season. 
As it was, these conditions seem to have checked its progress, and deferred 
the severity of the outbreak until the temperature fell to a point at 
which the morbific germs could be in circumstances to operate effectually 
upon the population whose susceptibility had not yet been exhausted. 
The outbreak commenced about a fortnight or three weeks after a period 
of remarkable absence of rain, the temperature having arrived midway 
between 43° and 48°, the range being about 20 degrees, and the humidity 
of the atmosphere for a short time having fallen to about 77. I have 
emphasized in the table some of the occurrences in certain weeks. In 
the 22nd week, after long drought, a heavy rainfall (comparatively) 
occurred, and measles rose a fortnight after from eight cases to 22 in the 
week. It subsided remarkably after the 24th week, in association with 
a remarkable rise of temperature with very unusual dryness of the 
atmosphere and lack of rain, and another decided subsidence took place 
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in the 30th week ; a fortnight after the mean temperature had attained 
the excessive height of 70°7° with a mean daily range of 27:8°, 
and a humidity of only 64, and this notwithstanding comparatively 
much rainfall in that week. Measles again underwent a remarkable - 
fall in the 36th week from 17 cases to 5, the 84th week being distinguished 
from those before and succeeding it by a very high atmospheric humidity. 
and an unusually small mean daily range for the season, and this again 
notwithstanding the heavy and continued rainfall. In the next week 
measles increased again on the reduction of the mean temperature below 
60°, with greater range and a humidity of 71. In the 42nd week 
another remarkable reduction of measles occurred, following a curious 
and sudden reduction of range and increase of humidity, and again 
uninfluenced by the heavy and continued rainfall, The latter seems only 
to have operated in promoting the spread of measles in this year 
when not associated with a high atmospheric humidity. Measles again 
underwent a great increase, the commencement of the autumnal epidemic 
in the 45th week. In the 42nd the mean temperature first fell con- 
siderably below 50°. A temperature about or below 40° in the 46th 
or 47th weeks evidently checked its progress, but it recovered itself 
when. in the 48th week the mean temperature again rose to or: 
above 42°5°. 
Scarlatina. 


The number of cases of scarlatina recorded during the 12 years was 
3,850. It is thus made up :— 


In 1857 - - 75 cases, or 4 8 per 1,000 of all cases, 
»5 1858 - - 162 ” 11 ”? ” 
», 1859 = ~ 426 ,, 24-9 53 “ 
, 1860 - 238: otek O'6 _ mf 
9 POOL. * Sede es tee LAD és 
», 1862 - mh DOO ei neta ee = 
» 1863 - - 680 ,, 23°5 -- a 
9 18645: .. 269 5 ar 1122 % z 
» 1865 - 292" - Sel “1294 Z oF 
» 1866 - a055° 4-0 3g: .. ‘ 
» ASG rete pod. eet -19-4 Se . 
, 1868 - - 4389 , 18°4 ea % 


It is observable that three non-epidemic years intervened between the 
epidemic years 1859 and 1863, and three again between the epidemic 
years 1863 and 1867. Last year, in all respects exceptional, was also 
marked by an epidemic of scarlatina, but of less extent than that in 
1867. On the whole these epidemic years were years of comparatively 
high mean temperature and atmospheric dryness. Putting aside the 
epidemic years, the prevalence of scarlatina in the non-epidemic years 
did not differ very materially. The proportion of scarlatina to all cases 
of sickness differed very little in 1859 and 1863. In 1867, the fourth 
year from the last epidemic, the outbreak of scarlatina was on the whole 
less severe, perhaps in association with the comparatively low mean 
temperature of the year. 1868 should, in accordance with previous 
experience, have been a non-epidemic year; and in point of fact, 
although the cases were very numerous absolutely, the proportion borne 
to all cases of sickness was not much higher than that in 1862 and 1865. 
Probably the comparatively high absolute number was due to similar 
causes which occasioned the great general sickness among the poor last 
year, combined with the excessive heat and dryness of the first three 
quarters. 

Diagram 26 exhibits the line of distribution of scarlatina through the 
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several seasons of the year, in accordance with our 12 years’ experience. 
Scarlatina forms but one grand wave in the year. 
_ Assuming the yearly occurrence of 100 cases, the following indicates 
the proportion of cases which occurred in the several seasons of the 
yearn:— = 








» In January - — - - 6:5 
» February - - 6-8 bavinte quarter, 17°7 cases. 
» March - - -. 4°4 
» April - - qi Dae , 
» May - - 5-6 borin quarter, 17°3__,, 
99 JUROR die 5c) eee 4-620 7 
» July - sales 1941 
5 August - — - - 66 {Sumne quarter, 29°9 ,, 
»» September... - - 12:2 
», October - - - 14°5 
4, November — - - M4 fan quarter, 35°1 ,, 
»» December * - mee Qe! Qader is F 
100:0 100°0 














- The smallest number of cases occurred in the month of March, and 
the prevalence of the disease has been in our experience greater as the 
spring and summer advanced, until the month of October, in which the 
disease has been observed to be more prevalent than in any other. 
From October it has been observed to become less prevalent, through 
November, December, January, and February to March. Scarlatina, 
then, is a disease which attaches itself with very marked preference to 
the latter half of the year. It is curious that it should be about equally 
prevalent on the whole in months of such opposite characters as July 
and December. | 
--Of the four epidemic years, 1859, 1863, 1867, and 1868, there were 
two, 1859 and-1867, in which the largest number of cases occurred in 
the autumn quarter ; inthe other two years, 1863 and 1868, the largest 
number occurred in the summer quarter. 

Of the eight non-epidemic years there were four, 1857, 1858, 1864, 


and 1865, in which the summer quarter exhibited the largest quantity 


of scarlatina ; three, 1861, 1862, and 1866, in which the greatest 
number of cases occurred in the autumn. | 

It would appear as if some preparation were made, or warning given, 
the year previous to an epidemic of scarlatina. Thus in 1858 scarlatina 
suddenly burst out in the month of September, with 51 cases in five 
weeks (14 having been recorded in August). It then subsided as the 
autumn proceeded, but still there was a considerable number of cases. 
Tt fell almost into abeyance in February and. March of 1859, after which 
it increased quarter by quarter to the end of the year. The great out- 
burst began in September. The last week of this month, with the 
whole of October and November, up to the last week of that month, 
embraced the worst period of the most extensive epidemic of the whole 
12 years. It did not completely come to an end until the end of March 
1860. 

Again, the grand epidemic year 1863 was preceded by a sharp 
autumnal outbreak in 1862. Indeed, one may go so far as to regard 
this epidemic as extending without break from September 1862 to the 
end of 1863. The 1859 epidemic came to an end in April 1860; and 
with the exception of the ordinary increase of the disease which may be 
expected every summer and autumn, nothing remarkable was observed 
until the end of the summer of 1861. In September, October, and 
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Apprnpix, November a slight epidemic wave occurred, which extended, subsiding, 

— however, through the winter of 1862. ‘The disease almost died out in 

No. 3. June, but gradually increased afterwards; and in September began the 

On the Results heavy epidemic which only terminated with the end of the next year 

of an Analysis . : : - ae, 2 

of Records 1863. ‘There was merely some little abatement of the epidemic violence 

of Sickness, c., at times during the winter and spring of 1863, but from July to October 
by Dr. Ballard. it exhibited its chief activity. 

The epidemic which we have last experienced commenced with an 
outburst of the disease in the autumn of 1866. It subsided a little 
during the winter quarter of 1867, but then increased from April, month 
after month, until October, upon which month the chief violence of 
the epidemic was expended. A partial subsidence of the disease then 
commenced, continuing through January, February, and March 1868. 
The spring months of this year, however, saw the epidemic reviving ; 
and it was as severe, to say the least, in the spring and summer of 1868 
as in those of 1867. After September the epidemic declined, and only 
99 cases were recorded in the autumn quarter of 1868, against 222 in the 
corresponding period of the previous year. 

Unlike measles, scarlatina has so brief an incubation that it may be 
disregarded practically in any consideration of its meteorological asso- 
ciations. Following the same method of inquiry that we pursued with 
measles, we may study, on the following table, first of all, the conditions 
which, on the average of years, seem to promote the outbreak of the 
disease or favour its decline. We may consider the disease as usually 
pretty much in abeyance until about the 27th week of the year, that is, 
the first week in July. 

















Average Mean Mean dalle ape _ Rainy 
ae ti sop iighes Range. : Humidity. Rail oe 
° ss Inches. 
24th week 4°0 58°8 21°8 74 0°35 
25th ,, - 4°0 60°2 22°0 75 0°47 
26th,’ ,,: = 3°6 60°4 a0 ad. 74 0°48 
ai 4, = 6°35 59°9 Vi Era 74 O° 40 
28th , - 6°7 63°6 ps hoe 73 0°23-401 
Sou se = 7°0 63°5 20°2 73 0°59 
30th ,, - 6°6 62°0 21°4 73 0°63 
Sist yh.os= 5°4 Gls 1 22°4 71 0°39 
32nd ,, - 637. 62°4 BAe D 76 0°65 
33rd , - 6°5 62+2 20°0 76 0°40 
34th ,, - 6°8 60°8 19°3 78 0°74 j 
35th , - até 59°8 19°9 76 0°38 
36th ,, - hes) 60°3 18°9 79 0°48 
S77. ,;2= 8°2 58°7 16°3 78 0°50 
38th ,, - nS 56°7 16°2 79 0°40 
Sth’... = aha bo°o 17°1 84 0°55 
AOth , - 12°3 54°5 16°2 83 0°37 
4lst 4, - 11°35 52°5 15*1 87 0°50 
42nd ,, - o9 5122 14°38 88 0°87 
A3rd ,, - o°2 48°8 14°] 89 0°54 
44th ,, - coh 46°7 14°8 88 0°47 
45th , - 7°3 43°0 13°] 87 0°30 
46th ,, - 8°3 A1°6 DM | 88 0°49 
47th ,, - 8°0 412 12°4 88 0°44 
48th , - 8°4 42°2 10°3 88 0°44 
49th ,, - 8°8 42°9 10°9 90 0°46 
50th. 4. ve 6°5 41°5 9°2 , 88 0°35 
DISt a= 5°19 40°8 10°4 86 0:28 
52nd ,, - 4:4 39°6 od, 87 0°31 
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In 1861 - - 472 cases, or 20°2 per 1,000 of all cases. 
», 1862 - - 279 bp to tak See oe " 

; 1 R6o are ~ ABLE) Gay oeetoaw >» %9 

» 1864 - ~ 25 B Ss tak a %9 %» 

», 1865 - - 628 Pe fear 4 ib 

», 1866 - - PPB. py 21°38 29 99 

9 1867 ° ze 270 9 9°8 29 29 

” 1868 - - 595 ” 18°] ”? 59 


There is no indication here of a cyclical recurrence of the disease 
such as was noted in respect of measles and scarlatina. 


Diagram 26 shows the iine of the distribution of hooping cough on 
the whole through the several seasons of the year. It resembles the 
line of measles in presenting two waves—a larger one culminating in the 
month of June, and a smaller one in the month of December. There 
are, however, between the two waves these differences, viz., Ist, that 
although they correspond in this respect, the waves of hooping cough 
seem to anticipate a little those of measles ; and 2nd, that the waves 
are less pronounced, this being due to amore uniform distribution of the 
disease than is observed with measles. 


The following represents the mean distribution of hooping cough 
through the several seasons of the year, as per 100 cases :— 








In January - - <i ose 

5, February - - - 8:9 > Winter quarter, 25°6 cases. 
5, March - - - 8°38 

» April - - eH OFS 

» May ~ - - 9-3 Spring quarter, 28°7 ,, 
» June - - -. 10°2 

» duly - - os peat GO 

» August - = - 6:1 Summer quarter, 20°0__,, 
5» September - «-) - 633 

5, October - - oi FG 

5, November ° - 68} Ant quarter, 25°7 ,, 
5» December - eae be) 

100-0 1-00 











The autumn and winter quarters appear to be alike in respect of the 
prevalence of hooping cough. The spring quarter is that in which I 
have observed that the disease prevails most, and the summer that in 
which it prevails least. The largest proportion of cases was observed to 
occur in the whole in the month of June, and the smallest in the months 
of August and September. The short period of time which elapses 
between the period of greatest and least prevalence is remarkable, the 
decline of the disease as summer comes on being very sudden. 


The following represents the average meteorological conditions of the 
weeks about the period of the spring rise and subsequent sudden fall, and 
of the autumnal rise. Tassume about a week as the period of incubation ; 
probably it is something less than this, but it is not likely that medical 
aid would be sought until the disease was tolerably pronounced. I 
allow a week, then, in the table as a fair correction. I begin from the 


twelfth week of the year, thus to correspond with the last week of the 
winter quarter. 


ee ics ee 
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: APPENDIX, 
verage of Mean dail 2 —, 
ars rely ae rT oriraee: Range of Mean Mean Rainy No. 3. 
sty ‘ye: bares TES Humidity. Rainfall. 19* Years, On the Results 
tA ofan Analysis 
5 . of Records 
Inches. of Sickness, &c., 
12th week 8°0 40°9 15°60 81 0°41 33 by Dr. Ballard. 
13th 4; - ee 45°4 15°8 81 0°38 45 
14th ,, - 6°6 46°6 17°4 82 0°38 34 
15th: ee - Ae 46°6 17°4 847 O° 44 40 
16th , - 9°6 48°2 20°3 75 0°14 19 
17th ,, - 8-1 49°] 18°9 73 0°50 32 
18th ,, - 8°3 49°2 19°2 74 0°22 23 
19th 5 - 8°5 52°9 21°3 76 0 67 35 
20th, - 7°8 53°7 19°6 78 0°53 32 
21st - Cit 54°8 22°2 74 0°44 20 
22nd ,, - 9°35 57°8 S184 76 0:82 33 
23rd, - 9°3 58°5 20°5 78 0°63 32 
24th , - 9°4 58°8 21°8 74 0°35 26 
25th 4, - 86 60°2 22-0 75 0°47 32 
26th ,, - 7°2 60°4 20°7 74 0°48 32 
27th  - Goi 59 9 21°5 74 0°40 29 
28th , - 6°5 63°6 23°7 73 0°23 17 
29th. # = 6°5 63°5 20°2 73 0°59 30 
30th , - 5°6 62°0 21°4 73 0°63 25 
3ist 9, - 5°3 61°1 22°4 71 0°39 28 
32nd ,, - 6°0 62°4 21°2 76 0°65 38 
33rd , - 4°3 62°2 20°0 76 0°40 34 
34th , - 6°8 60°8 19°3 78 0°74 34 
35th , - 5°9 59°8 19°9 76 0°38 ilar | 
36th 4, - 4°8 60°3 18°9 79 0:48 34 
37th 4 - 4°2 58°7 16°3 78 0°50 33 
38th , - 6°0 ie § 16°2 79 0°40 33 
39th ,, - 6°2 55°5 ia! 84 0°55 37 
40th , - 6°8 54°5 16°2 83 0°37 27 
4ist , - 6°7 52°5 15°1 87 0°50 37 
42nd ,, - 6°9 o172 14°3 88 0°87 46 
43rd ,, - 7°6 48°8 14°1 89 0°54 35 
44th ,, - 8°0 46°7 14°8 88 0°47 4] 





From which it appears that, Ist. The spread of hooping cough is pro- 
moted by a mean temperature above 46°, and especially by a temperature 
between 57° and 60°. 2d. That a mean temperature above 60° is very 
unfavourable to the disease, and distinctly promotive of its decline when 
epidemic. 38d. That a mean temperature below 40° is also less favour- 
able than one between 40° and 46°, but more favourable than a mean 
temperature above 60°. I have had some reason to suspect that a high 
barometric pressure is favourable to the occurrence of the convulsive 
affections of children, but there is no connexion traceable between this 
and the extension of hooping cough. 

Table VI. shows for each quarter the more important meteorological 
conditions of the seasons in which hooping cough was more or less 
prevalent, From this it appears, 1. That in all seasons of the year, 
with the exception of autumn, the extension of hooping cough is pro- 
moted by a comparatively warm and dry atmosphere ; in the autumn a 
warm and moist season appears to be most favourable to it. 2. In 
the spring and summer the unfavourable influence of atmospheric. 
moisture and much rain is especially obvious. Great atmospheric dry- 
ness and little rainfall appear capable of counteracting to some extent 
the operation of a temperature above 60°, as in the summer of 1868. 
(See Table VI., pp. 70, 71.) 
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Small Pox. 


The 1,977 cases of small pox were distributed through the 12 years 
thus :— 


In 1857 - 28 or 2°1 per 1,000 of all cases. 
», 1858 ee 2 » 3°0 ” ry) 
29 1859 - 65 9 4°3 9 9 
+ 186080) NBR 678 $. hs 
9 1861 - 27 py mal Sd 99 ” 
1862) Anya sa e071 . ¥ 
» 1868 - 488 ,, 18-2 bs m3 
29 1864 - 89 29 3°7 ” ” 
= 1865 - 209 ,, °8°9 © zs 
ASG6hr eet 31S clas . i 
SPABETS | ~' 329. 1220 i 2 
L868 (ned6S ic 2671 <s i 


We have to note here a gradual increase of small pox year by year 
from 1857 to 1860, when it exhibited an approach to epidemic 
prevalence ; then a sudden reduction in the next year, 1861, an 
increase in 1862, and the grand epidemic outburst of 1863. Again, in 
the year after the epidemic, in 1864, a diminution of small pox about 
proportional to what took place after 1860. Since 1864 small pox 
has been increasing in prevalence year by year until 1868, when in the 
middle of August it almost abruptly died away from among our popula- 
tion. From the second week in August until the second week in 
November only three cases, at long intervals, were recorded in the 
books to which I had access. A prolonged freedom from small pox such 
as this had not occurred in Islington since the middle of 1862. I may 
say here, by way of anticipation, that in no week of all the 11 years 
prior to 1868 did the mean temperature of any week exceed 71°, and 
that temperature only was attained in the 28th week of 1859; nor in 
any week prior to 1868 did the mean of the highest day temperature 
reach above 86°, and that was in the same week. In the four weeks of 
July 1859 the means of the maximum temperatures were 81 ok Sa 
86°5°, 82°6°, and 79°0°. Nothing approaching so prolonged a high 
temperature in the daytime occurred again until last year. In the second 
week of July 1868, the mean of the maximum temperatures of the week 
was 79°8°; in the third, 86°0°; in the fourth, 84°4°; in the first week 
of August, 81°7°; and in the second, 83°6°. The mean temperature of 
the third week of July was 70°7°; of the fourth, 69°2 ; of the first week — 
of August, 67°6°; and of the second, 69°8°. 


Whatever, then, the causes may have been which for so many years 
past have fostered small pox, the cause of the disappearance of the 
disease in August last is scarcely possible to be overlooked. The efforts 
made since 1868 to render the vaccination of our population more com- 
plete and perfe$ have probably saved us, during 1866 and 1867, from- 
an-epidemic more serious even than that of 1863, which itself was three 
times more serious than that of 1860; but it is clear that the cessation 
of the plague has been the result of climatic eonditions. 


Diagram 26 shows the seasonal line of small pox as it has pursued 
its course on the average of the 12 years. Small pox, like scarlatina, 
forms but one wave in the course of the year. Its prevalence in the 
several months and quarters may be represented thus per 100 cases :— 
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The rule has been for small pox to prevail least in ihe summer, to 
increase through the autumn and winter, and to prevail most in the 
spring of the year. The smallest number of cases on the whole was 
observed in the months of September and October; the wave rose 
gradually through the succeeding months (with a slight check in 
February), to attain its highest point in the month of May. From this 
point it sank rapidly through July and August, to attain its lowest 
point again in September. Small pox is therefore clearly a disease the 
extension of which is promoted by cold weather and checked by hot 
weather. 

In any consideration of its association with conditions of weather an 
allowance of about a fortnight must be made for the incubation of the 
disease. 

“On the average of the 12 years we may regard the disease at its 
lowest point in the month of October, and the commencing increase to 
have taken place about the first week in November. The meteoro- 
logical conditions on the mean of the 12 years about this time were as 
follows :— 
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Average of 2an dail . 
Hits riew Cases eee ‘hands of Mean | Mean Pony 
aa ares irae Humidity. Rainfall. To Yours: 
i 4 Inches. 

39th week 1°2 55°5 fs | 84 0°55 37 
40th ,, - Teo 54°5 16°2 83 0°37 27 
41st ,, - 1*2 §23°5 PSA 87 0°50 37 
42nd ,, - 18 51°2 14°3 88 0°87 46 
48rd sy, - 2°0 48°8 14°] 89 0°54 35 
44th ., - oT 46°7 14°8 88 0°47 41 
45th ,, - 3°1 43°0 13°1 87 0°30 24 
46th ,, - 3°9 41°6 12°7 88 0°49 30 





Small pox, then, may be considered as beginning to extend when the 
temperature at the commencement of the autumn begins to fall to about 
50°, after which the disease becomes more and more prevalent as the 
temperature continues to sink, and again as beginning to rise towards 
the spring of the year. On the average of years the largest number 
of cases was observed in the 21st week of the year, immediately after 
which, in the 22d week, the number of cases fell remarkably. The 
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Apprnvix, following are the means of the meteorological conditions of the several 
—— weeks about this time :— 
On the Reosul 
n the Lesults Average of Mean daily Risin 
ofan Analysis ___ | new Cases Tempera- mentors Humidity. | Rajufall Days, 
of Records eae ture. sive. ‘ * | 12 Years. 
of Sickness, §c., 
by Sep Ada ry i ree) 
17th week 4°6 49°] 18°9 79 0°50 32 
path= 5; ~=. 5*0 49°2 192 74 0:22 23 
19th 4,;. 6°5 52°9 21°3 76 0°67 — 35 
20th ,, + 3:9 53°7 19°6 78 0°53 32 
Dist? 45; °- 3°6 54°8 22°92 74 0:44 20 
20nd ,, - 3°7 57°8 21:1 76 0°82 33 
23rd. ,, -- 3°4 58°5 20°5 78 0°63 32 
24th ,, - 3°6 58°8 21°8 74 0°35 26 
25th ,, - 3°2 60°2 22-0 75 0:47 32 
PGth- 4 4 - 3°2 60°4 20°7 74 0°48 32 
27th-’,, - 2°0 59°9 21°5 74 0:40 29 





Reading this with the preceding table, it appears that the mean tem- 
perature of about 52° is that which marks off the conditions favourable 
or unfavourable to the extension of small pox. A temperature below 
this promotes its spread, and a temperature above it tends to check its 
spread. It is clear, however, that this observation can only apply to 
the country in. which it has been made, or to one presenting similar 
climatic conditions. 

Table VII. shows the more important meteorological conditions which 
were existent in’the several quarters in which small pox was more or 
less prevalent. (See Table VII., pp. 75, 76.) From which it appears :— 


1. That with the exception of the spring and summer quarters, in 
the latter of which excessive heat is apt to check the spread of 
the disease, small pox is promoted by a comparatively warm 
season. 24 

2. That in all seasons of the year comparative atmospheric dryness is 
more conducive to the spread of small pox than comparative 
humidity of the atmosphere. 

3. That in every season except the autumn, there was on the whole a 
greater rainfall in the years of greater prevalence of small pox 
than in those of its lesser prevalence. : 


I may add further, that making the fortnight’s allowance for incuba- 
tion, great rises or falls of temperature appear to promote the extension 
of small pox in seasons when it prevails. In this it resembles measles. 

The alleged connexion between epidemics of small pox and measles 
may be studied upon the diagrams. 

1. As regards the slighter small pox outbreak of 1860, it is observable 
that although 1859 was not a year on which an epidemic of measles was 
due, yet, for a non-epidemic year, the disease was unusually prevalent 
during the three first quarters ; it subsided during the autumn, and small 
pox broke out in the first month of 1860. As small pox subsided in 
May and June, measles again became severely epidemic. 

2. In 1862 a heavy epidemic of measles occurred, the principal vio- 
lence of the outbreak being expended upon the months of June and J uly. = 
It subsided through August and September. In November the orand 
epidemic of small pox commenced, the disease spreading extensively 
in the month of December. In November and December measles be- 
came concurrently active. It subsided, however, as small pox gained — 
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strength during the early months of 1863. The chief violence of small APPENDIX. 
pox in this year was expended upon the months of May and June, 
during which the ordinary spring increase of measles was observed. The 6, ine Resulis 
end of 1863 and beginning of 1864 witnessed the reduction of small pox of an Analysis 
to a small number of cases, and in February measles again broke out, ~ of Records 
the commencement of a severe spring epidemic. | of Sickness, &c., 

8. The slighter small pox epidemic of 1867 was again preceded by a °y Dr. Ballard. 
heavy epidemic of measles in 1866, and its subsidence in 1868 by another 
heavy epidemic, lasting from May till the end of the year. 





No. 3. 





I feel that in this paper I have only skimmed the surface of a very 
interesting and important investigation, but perhaps it will be considered 
that the inferences drawn are as much as the records at my disposal 
suffice for. Probably a deeper study of the diagrams may suggest others ; 
it does so to myself. The area from which the observed facts are 
drawn is comparatively a very limited one. Iam conscious that my 
inferences can only therefore be regarded as provisional. I am aware 
of but very few places in which a regular registration of sickness among 
the poor has been attempted, and of no place where it has been steadily 
_ carried on for so many as 12 years, except in Islington. But I think 
I have indicated the important scientific results which would follow 
were a national registration of sickness established. I can testify from 
experience how small the amount of labour would be in effecting such a 
registration in each district of the kingdom. At the present time there 
exist everywhere abundant materials in the books kept by poor law 
medical officers, and at the various public institutions for the relief of 
sickness, but they are unused because it is nobody’s business to collect 
them together. Were this done it would be possible to distinguish 
between the liability of different districts to diseases of certain kinds, 
and the difference in fatality which attends them in different places. 
This is a matter of no small moment, since the causes which occasion 
greater or less liability to suffer from a malady may be very different 
from those which render attacks more or less fatal. Moreover, the laws 
which govern the outbreak and spread of epidemic maladies might be 
clearly brought out, and perhaps it may not be too much to anticipate 
that in the progress of years facts enough might be collected on which 
to base a prognostication of disease. 





The diagrams will now explain themselves. All that is necessary to add 
is that the small figures below each weekly rainfall signify the number of 
days on which rain fell in appreciable quantity. 
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No, 4.—Revort, by Mr. Wittiam W. WaGstTArFs, on the QUANTITY: 


and Kinps of VENEREAL DIsEASE under TREATMENT at certain 
CHARITABLE InstITUTIONS in LONDON. | 1h. 2¢ 


In the following report the term (.A) syphilis has been applied to (1) 
the infecting chanere and its results, dividing these latter into (2) con- 


stitutional and (8) hereditary. The non-infecting or soft chancre (B) as — 


not producing any necessary effects upon the health of the individuals 


or their children, but being a mere local disease, has been. separated. 


from the other venereal affections ; and (C) gonorrhea as being a disease 
distinct from the others, and of more or less special character, has been 
placed by itself. The term “Venereal” has been used to embrace all the 


above affections, syphilitic and non-syphilitic, which are traceable to 


contagion. Cases of doubtful character have been excluded from the 
accompanying tables, but they were not in sufficient number to materially 
influence the results. 


In order.to obtain a fair statement of the proportion of cases of 


venereal disease among the London sick poor, I have, in accordance 
with instructions, visited. one or more of each of the different kinds 
of institutions which minister to the relief of such persons ; general 


hospitals, special hospitals, dispensaries, and workhouse infirmaries. — 


From the more important of these institutions I have, with the 


willing permission of the authorities, obtained the returns personally, — 


and am responsible for the diagnosis of the venereal disease in the cases 
upon which the tables are founded ; and in other instances, where I was 
myself unable to attend, returns have been promptly supplied by the 
authorities or by trustworthy observers attached to the institution. 


In regard to the cases included in this report, it may be stated that - 


only those have been entered as venereal, where the disease for the relief 
of which the applicant presented himself was due directly or indirectly 
to some form of venereal affection, and no entry has been made of those 
who at some previous time in their lives have had one or other kind of 


such disease. In fact, it would be next to impossible to arrive at the - 


truth if the latter line of inquiry had been taken. 
It has been thought better to keep separate the returns for disease 


among out-patients from those referring to the in-patients of the different — 


institutions, as the class of patients differs materially in the two cases ; 
and also, since the returns which have been previously published on this 
subject have referred to special departments, to give the full statistics 


of the different departments into which the out-patient practice is 
divided.* 


It has also been felt desirable, in order to obtain a correct notion of — 


the proportion of each sex affected with venereal disease, to distinguish 
males, females, and children as far as possible. This, however, was proved 


to be a difficult matter, for in none of the hospitals or institutions visited 


is this distinction ordinarily made. In the majority the returns are 
given under the two headings of “male” and “female,” and the 
children in some cases are entered according to their sex, and in others 


are numbered with the women. In some institutions there is not even — 





* The tables printed in this report are summaries of more detailed tables also 
presented, , 
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this distinction made, and a return is made in mass of the number of 


patients seen, regardless of their age or sex. The limit of age for 
“children” for the purpose of the inquiry has been assumed at about 
14, or rather puberty, as (although in two instances acquired venereal 
disease was seen at the respective ages of six and ten, one from rape) 
it was considered that the age of puberty best marks the time below 
which the direct acquisition of any venereal affection is improbable. 

In making these inquiries I have in the case of out-patients taken the 
proportion of venereal disease among the whole number of patients pre- 
senting themselves during a definite time, one week at the large general 
hospitals, and two or three days atthe dispensaries, and have as carefully 
as possible avoided counting any patients, whether venereal or non- 
venereal, a second time, when they attended more than once during the 
time that institution was under observation. In regard to in-patients, 
I have followed my instructions in taking the proportion of venereal 
among them on single days only. 

_It seems to be the general opinion among the medical officers that the 
amount of venereal disease (especially among in-patients) is not so large 
at the present season of the year (August) as during the winter months, 
and the explanation given is that during the summer, and especially at 
the present time, men and women do not care to give up the time neces- 
sary for treatment in or out of doors, when the plentifulness of harvest 
and other work gives them the chance of earning good wages., This 
reason; however, would account for a diminution in the total number of 
patients, as well as in those affected by the particular class of diseases in 
question, so that the ratio of the one class of total sickness might be the 
same as usual, except in one respect, viz., that a much larger proportion 
of men would probably be drawn off by the summer full work, and as 
the per-centage of venereal is much higher among them than among 
women attending as patients, in this manner the total proportion of 
venereal disease may be somewhat lessened during the summer season 
among such patients. 

Returns have been obtained from among out-patients at the following 
institutions :— St. Bartholomew’s Hospital, St. Thomas’s Hospital, 


_ St. George’s Hospital, for one week each ; Royal Free Hospital, for 


four days; Western General Dispensary, for two days ; Finsbury Dis- 
pensary, for three days ; Farringdon Dispensary, for three days ; Surrey 
Dispensary, for 2 days’; Stanhope Street Dispensary, for two days. 
And from among in-patients at the following :—St. George’s Hospital, 
London Hospital, Royal Free Hospital, Female Lock Hospital, Male 


Lock Hospital, Lambeth Workhouse Infirmary, St. Pancras Workhouse 
Infirmary. The returns ‘from these, as before mentioned, have refer- 


ence to the patients actually under treatment on one single day in, each 


? institution. 


OurT-PATIENTS: (1) oF GENERAL HospitAts. 


Although not within the immediate objects of this inquiry, it cannot 
be out of place to give prominent notice here to the deficiency of reliable 
records of the out-patient practice at all the public medical institutions 


Visited. 


For the purpose of clinical instruction such records would be most 


valuable, and in fact are almost essential to that form of teaching, and 
in inquiries of the nature of the present one they would also be of the 
utmost value. For either use, it is of course necessary that their cor- 
rectness should be guaranteed by proper supervision. At the present 
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time none even of the general hospitals which were visited possessed the 


means of showing, with any approach to accuracy, the proportion of - 


any kind of disease treated among its out patients. A rough entry-book 
was certainly sometimes kept, but the entries in this were, in the 
majority of cases, made by junior students, or else by non-medical 
officials, and in neither case was there any attempt at exactness. There 


appeared to be no one whose duty it was to overlook these records, or _ 


to compile any results from them. 

For the following out-patient statistics, allthe departments into which 
that practice is divided have been included ; but it has seemed advisable, 
in recording totals, not to take into consideration the cases of primary 
accident, i.e., those applying shortly after an accident has happened, as 
such patients are not of a class fairly comparable with the rest of hos- 
pital out-patients. The totals on the Out-patient Tables, relate, there- 
fore, to patients suffering more or less directly from what may be termed 
“ disease,” in contradistinction to accident. 

Six tables (I., Ia., Ib., I1., IIa., III.) have been prepared from the 
results obtained from the out-patient practice of general hospitals and 
dispensaries. Of these, tables L, Ia., Ib., refer to general hospitals 
only; tables II., Ia. to dispensaries ; and table III. combines the 
results obtained from the inspection of the total out-patients (9,363), seen 
at both classes of institutions. The different departments of out-patient 
practice at general hospitals, which have, for reasons before stated, been 
kept distinct, are as follows :—1. Surgical out-patients, under the care 
of the assistant-surgeon ; 2, surgical casualties ; 3, ophthalmic patients; 
4, medical out-patients under the care of the assistant physician; 
5, medical casualties ; 6, special department for diseases of women and 
children ; and 7, department for skin diseases. The sexes have been 
distinguished, and children separated from women, where such a course 
has been found possible. 

Except where otherwise stated, the returns have been obtained by 
myself. : 

The following are the points which it appears necessary to note con- 
cerning the specialities of the out-patient practice at each hospital 


visited ; and here I desire to record the names of the gentlemen to whom _ 


I am indebted for assistance in each department. 


Sr. BARTHOLOMEW’S.—Five departments formed the subject of inquiry at 
this hospital, and I have to acknowledge with pleasure the readiness with 
which all the officers of the institution assisted me by giving information, 
and by putting their patients at my disposal for examination :—1, the surgical 
out-patients’ department, under the care of the assistant-surgeon, and in- 


cluding the ophthalmic and aural practice; 2, the surgical casualty department. 


The patients here were very numerous, and were carefully tabulated by the 
house surgeon; 3, the medical out-patients were noted by the assistant 
physicians in attendance (Drs. Southey, Church, and Gee); 4, the medical 
casualties ; and 5, the department for diseases of women and children included 
no cases of venereal disease, as such are at once transferred to the surgical 
authorities. 


St. Tuomas’s HospiTau.—Seven departments are recognized here among 
the out-patients. 1. The surgical out-patients under the care of the assistant- _ 
surgeons. 2. The surgical casualties under the care of the house surgeons and 
dressers in which the returns were rendered by the former. 3. ‘The ophthalmic 
out-patients. 4. The medical out-patients, for the accounts of which I am 
indebted to Dr. Clapton, the assistant physician. 5. The medical casualties seen 
by the resident medical officer or his assistant. 6. The department for skin 
diseases, the returns from which are furnished by Dr. Bristowe. 7. The obstetric 


special children’s department under the care of Dr. Barnes and Dr, Gervis, — 


who supplied the returns for this department. 
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_ among the out-patients. 1. The surgical out-patients under the care of the 


_ surgical out-patients than at either of the other two general hospitals, (14 per 
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Sr. Gzorce’s Hosrrrau.—at this hospital five departments are recognized APPENDIX. 





assistant-surgeons. 2. The surgical casualties comprise only accidents and No, 4. 
emergent cases, and are therefore not taken into consideration in the statistics, On the 
3. For the return of medical cases I,am indebted to the kindness of the assistant Quantity, &c. 
physicians (Drs. Dickinson and J. W. Ogle). 4. The women’s special depart- 2 Venereal 


ment under the care of Dr. J. Clarke, showed no cases of venereal. 5. The 2% London 
Institutions, 


ophthalmic out-patients. 
The proportion of venereal is rather less among the assistant surgeons’ by Wasp 





cent. against 17 and 23 per cent.,) and this is more marked among the males of 
this. department, for it will be seen that at St. George’s 27 per cent. of males 
are affected against 37 per cent. among the assistant-surgeons’ out-patients at 
St. Bartholomew’s and St. Thomas’s. 


Roya Free Hosprrau.—The surgical out-patient here comprised an 
unusually large number of venereal cases in comparison with other general 
hospitals. At this institution there seems to be a tendency to make a speciality 
of this class of diseases, owing partly to the original associations of the place,* 
and partly to the fact that the name and reputation of the hospital lead many 
to suppose no questions are asked and no trouble is necessary in order to obtain 
relief as an out-patient. | 

The per-centage of venereal among the surgical males here rises to nearly 
50, or one out of every two seen, and for all sexes and ages in this department 
to 37°34, or more than one out of three ; while the total per-centage for all sexes 
and departments among the out-patients reaches to over 17 per cent. 

The notes of the cases occurring on the medical side were made by Dr. 
Keagey, late of St. Thomas’s Hospital, who was present during the four days 
this institution was under observation and fully satisfied himself of the correct- 
ness of the details collected. 

Among the surgical casualties-no cases of venereal occurred. 


~~. Ovur-patrents (2) or DisPENnsARIEs. 


Returns were supplied fromthe. following :—1. Western General Dispensaries. 
Dispensary, Marylebone Road, by Mr. John Waller, the Resident 
Medical Officer, 2. Finsbury Dispensary, Woodbridge Street, by Mr. 
Lewis J, May, Resident Medical Officer. 8. Farringdon Dispensary, 
by the Medical Officers. 4. Surrey Dispensary, by Mr. F. W. Smith, 
House Surgeon. 5. The Public Dispensary, Stanhope Street, by Mr. 
H. Morris, M.B., House Surgeon. 

A much smaller proportion of venereal disease is to be noticed in Why propor- 


these returns than in those from the general hospitals. The expla- tion of venereal 


nation, however, of this is apparent. In all the dispensaries, the pro- disease among 
duction of a Governor’s letter is necessary before a patient can be seen *¢s¢ is small. 
by. the surgeon or physician, and a large number, if not the majority of 
the patients are connected by ties of dependence with the donors of the 
letter. Persons suffering from contracted venereal disease will hesitate 
to seek for a letter under these circumstances with the almost absolute 
certainty of being asked by the governor the nature of their malady, 
especially when hospitals are at hand offering treatment without fear of 
this disease becoming known elsewhere. 
This reason bears upon all dispensaries, and in addition there is among 
most of them a rule, expressed or traditional, that primary venereal 
affections are not fit objects for the charity of the governors. 
The proportion of cases of hereditary syphilis at dispensaries may Hereditary 
probably be looked upon as more correct for sick children generally, syphilis. 





* The hospital was founded ostensibly for the relief of the most destitute poor, who 
could not get letters of recommendation to the other hospitals; and of this class of 
persons prostitutes formed a notable proportion. 
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here than at a large general hospital, where a comparatively larger 
number of acute cases is received, and where it is much more difficult, 
without the employment of special means, to separate accurately the 
number of children from the rest of the patients seen. It will be 
observed in the return that 4°83 per cent. of the sick children applied 
with disease traceable to syphilis in their parents. 


SUMMARY OF OBSERVATIONS ON OU‘T-PATIENTS, 


From the preceding tables it is evident that in the three general 
hospitals (St. Bartholomew’s, St. Thomas’s, and St. George’s), which 
represent most fairly the general hospitals of the Metropolis, a great 
difference exists in the several departments in regard of the prevalence 
of venereal disease. By far the greater proportion appears in the 
surgical practice (including surgical out-patients, surgical casualties, and 
ophthalmic out-patients) and a statement to the public of returns derived 
from such surgical out-patients alone would considerably exaggerate the 
prevalence of venereal generally among the sick poor of London. At 
St. Bartholomew’s for instance, the proportion of venereal among 
surgical out-patients is over 23 per cent., whereas among the out- 
patients generally, excluding primary accidents it is just over 8 per 
cent. A similar difference is also observable at the Royal Free Hos- 
pital. The returns from the dispensaries do not satisfactorily separate 
the medical from the surgical practice, but the same proportionate 
difference would probably not be found, as there is not usually the same 
care in distinguishing between the two classes of cases. 


Although much larger numbers of patients always attend on the early 
days of the week, I do not find that the proportion of venereal cases 
among them is appreciably different. 


The three large general hospitals agree very closely as to their results 
as the following per-centage figures will show. 




















St. 
: St. St. Royal 
Disease. Bartholo- 3 ; 

adbntaae George’s. Thomas’s. Free. 

Gonorhea - - 3°82 2°05 2°85 7°88 
Soft chancre - - *80 -58 52 1°67 
Syphilis - - - 3°51 4°59 3°71 7°92 
Venereal generally - 8°14 7°22 7°09 L717 


Compared with these the Royal Free Hospital presents a much larger 
per-centage, and the increase seems nearly equal in the three classes into 
which venereal disease is divided. 


The return from dispensaries gives a total of gonorrhoea 1°14 ; soft 
chancre, °43 ; syphilis, 2°19; giving a total per-centage of venereal, 3-78. 

The total results of the foregoing returns from the out-patient depart- 
ments of different institutions collectively are embodied in Table III., by 
which it will be seen that of 9,363 out-patients in all departments of all 
the charitable institutions visited, 8°71 per cent. were affected with 
venereal disease of some kind, and of these 3°68 were gonorrhea, '81 were 
soft chancre, 4:21 were syphilis, 
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At hospitals the 
proportion of 
venereal disease 
is very dif- 
ferent in dif - 
ferent depart- 
ments of out- 
patients. 


Close agree- 
ment in the 
returns froin 
the general 
hospitals. 
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IN-PATIENTS OF GENERAL HOSPITALS AND WORKHOUSES. 


The returns of in-patients affected with venereal diseases in different 
institutions are not sufficiently comprehensive to afford a basis for any 
general deductions. I have therefore simply given the results in the 
Tables IV. and IV a.—Table IV. showing the total numbers, and IV a. 
the proportions per cent., and have not attempted to combine them. 
A more extended inquiry would be necessary before a fair judgment of the 
proportion of venereal disease among the in-patients generally of London 
hospitals could be formed. The plan has been adopted of taking the 
actual number of patients in hospital on a particular day, noting the 
number of venereal cases found among them ; so that the returns repre- 
sent the proportion of venereal in hospital on a specified day. 


= 


For the return from St. George’s Hospital I am indebted to the surgical 
registrar, Mr. Wm. Leigh, and may state it is his impression that the propor- 
tion at the present time is rather below their average of such cases. 

At the London Hospital the returns were made by the registrars (Mr. Tay 
and Dr. Woodman), and they too are of opinion that their present number of 
venereal cases is smaller than usual. St. Bartholomew’s and Guy’s Hospitals 
have furnished no returns. At the Royal Free Hospital, there is an even 
greater proportion of venereal cases among in-patients, as compared with other 
general hospitals than was noticed among the out-patients, but this is not 
surprising when of the only two female wards in the hospital one is exclusively 
devoted to venereal affections. 

From the two workhouses of Lambeth and St. Pancras, I have with the 
permission of the authorities personally investigated the venereal cases among 
the inmates of the infirmaries, and the great difference in the results obtained 
requires some explanation. Lambeth shows a per-centage of 2°53 venereal 
cases in the infirmary, while in St. Pancras it amounts to 10°6. In the Lambeth 
Infirmary, however, the proportion of venereal to total diseases is due to the 
fact that a much larger proportion of cases of senile debility are lodged there 
than at St. Pancras; in fact, the excess in the actual number of inmates in 
Lambeth Workhouse Infirmary over those in St. Pancras is completely made 
up by patients suffering from old age rather than from any actual disease. In 
the former, the number of patients in the infirmary is 315 out of a total of 944 
in the workhouse, while at St. Pancras (the old people being lodged else- 
where) only 132 out of 1,645 are infirmary patients. If the proportion of 
venereal cases to the whole number of inmates be taken, the results for the two 
workhouses would be found almost identical, being 0°84 per cent. for 
Lambeth, and 0°85 per cent. for St. Pancras. 


PATIENTS OF SpEectIAL Lock HOSPITALS. 
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In-patients— 
Manner in 
which returns 
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Sources from 
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In order to obtain further materials for determining the quality of Special 


prevalent venereal disease, I have applied for and obtained returns 
from the Female Lock Hospital and from the Male Lock Hospital 
through the kindness of their respective medical officers, Mr. F. J. 
Marshall and Mr. C. H. Lister. 

Mr. Berkeley Hill has also forwarded me a report of the out-patients 
under his care, from the commencement of the present year to June 
30th. 

From these it would appear that the number of cases of gonorrhea 
among in-patients at the special hospitals reported upon was proportion- 
ally much greater than any other forms of venereal. The out-patients 
have not been classed in Mr. Hill’s returns in the same manner, but 
simply into syphilitic and non-syphilitic, and show a proportion 41°d per 


cent. of the former against 58°5 per cent. of the latter. Tables setting 


out in detail the facts about the nature of the venereal diseases treated 
at these hospitals accompany this report. 


hospitals. 
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TABLE V. 
In-PaAtrients of Lock Hospitats. 
Female Lock. Male Lock. Total. 
M. F. CH.| M. F. CH. 
Total number of patients- | 9 | 123 O| 15 1 ea 138 
Gonorrhea or complica- | 9 | 61 0 2 0 0 63 
tions. 
Soft chancre - -} 0} 28 0 7 0 0 | 385 
Syphilis, acquired -| O|} 34 0 6 0 0 40 
Ditto, hereditary -| 0 0 0 0 0 0 0 
































APPENDIX, 
No. 4. 
On the 
Proportion Quantity, §c. 
percent. of Venereal 
in London 
Institutions, 
0 by Mr. W. W. 
—_—-——_—-—~ Wagstaffe. 
45°65 
25°36 
28°98 
0 





Out-Patients oF Lock Hospirats. 





Under Treatment during six months at the Female 
Lock Hospital. 

















Number of patients = - 378 | Proportion 
| per cent. 

Non-syphilitic - - 157 41°53 

Syphilitic 3 221 || 58°47 





GENERAL OBSERVATIONS. 


The foregoing returns have reference to the amount and kinds of 
venereal disease observed during a certain time at various charitable 
institutions in London ; and it may not be amiss in conclusion to give 
an approximate of these proportions among the total sick poor of the 


metropolis. 


Confining the term “sick poor” to such as receive medical relief Definition of 
gratuitously at public institutions, and at the hands of the poor law the term “sick 
administrators, it will be necessary, in order to obtain an idea of their P°°™ 


numbers, to take them as follows: 


(A) those relieved at general 


hospitals, (B) those relieved at dispensaries and special hospitals, and 


(C) those receiving parochial medical relief. 


The calculation of the total numbers relieved by these different means Estimation of 


can only be an approach to the truth, for in many instances 
are published or kept ; in others there is no attempt whatever at ac- 
curacy ; while at many of the charitable institutions there is a tendency 
From the actual 
returns where obtainable, and from other sources where no returns are 


to greatly overstate the amount of real work done. 


no returns total numbers ~ 


of sick poor 
of the metro- 
polis. 


made, it seems that the following will represent the total number of sick 


poor relieved during the year : 


(A) At general hospitals, as shown by their returns 554,450 
(B) At special hospitals and dispensaries, as shown 

by their returns = - - - - 800,000 

(C) By parish medical officers (calculated) - 180,000 

Total - - - - 1,584,450 





It appears further that those hospitals and dispensaries which have 
been the subject of this report minister to the relief of a very large 
proportion of the sick poor contained in classes (A) and (B)—as much, 


APPENDIX. 





No. 4. 

On the 
Quantity, &e. 
of Venereal 

in London 

Institutions, 
by Mr. W. W. 

Wagstaffe. 





A week’s re- 
turn of one- 
fourth of the 
sick poor of 

_ London, show- 
ing the propor- 
tion of venereal 
cases among 
them. 


Proportion of 
syphilitic and 
non-syphilitic 
cases arranged 
according to 
sex. 


90 


in fact, as 25 per cent., or one-fourth. But it will evidently be incor- 
rect to give the proportion of venereal diseases which occur among these 
patients (A) and (B) as the proportion of venereal diseases among the 
total sick poor of the metropolis. It will be necessary to add 25 per™ 
cent. of the parochial sick (C) before fair deductions can be made. It 
would be a matter of considerable difficulty however to give the return. 
of this class of cases (C) with accuracy; it would require greater time 
and labour than the results to be obtained would counterbalance. But 
T have computed it, I think not unfairly, by obtaining a return from each 
of the medical officers of one of the largest unions (Lambeth). From 
these it would seem that 0°38 per cent. of the population, or one in 300, 
receive relief from the parochial medical officers in an average week. 
Taking the population to be about 3,000,000, it will follow that about 
9,900 are weekly under the hands of the parish medical officer, and one= 
fourth of this number, or 2,475, must be added to the corresponding 
fourth of hospital and dispensary patients included in this report._ 
Venereal in these parish out-patients is not treated by the parish doctor, 
but is accounted for in various hospital returns. 

The following will therefore represent a weekly return of the number 
and proportion of venereal cases during about a week’s observation of 
in-patients, out-patients, and parish cases among about one-fourth of the 
whole population of the metropolis :— 











| Proportion_of_ 
; Total Number | Number of 
Class of Patients. reported on, |Venereal Cases. heen oe 
In-patients of hospitals, dispensaries, 
and workhouse infirmaries - - 1,313 94 7°16 
Out-patients of hospitals and dispensaries 9,363 816 0 ae 
Parochial out-patients - - - 2,475 0 =, 0 
Totals - - - 13,151 910 6°92 


So that 6°92 will probably represent the per-centage of the sick poor 
population affected, with some form of venereal disease, syphilitic or 
non-syphilitic. | 

If we inquire a little further, and distinguish the non-syphilitic from 
the syphilitic forms of disease, and separate men, women, and children 
into different groups, we may obtain the following results :— . 























wae Total. Males. Females. | Children. 
Total number of patients reported on - | 13,151: |. 4,935. |. 6,647 1,569 
Of which there were suffering from a : 
(a) Non-syphilitic forms of venereal 445 357 » |, 88 » 0 
disease. Py 
(b) Syphilitic -—- - - 463 ‘eMart 1s0*~ “ese 
Totals - - - 910..|).. 604: |} -~ 268 38 
Or expressed in per-centages : 3 "ier 
(a) Non-syphilitic  - - - 3°38 7°23 1°32 0 
_ (6), Syphilitic ‘ -| 8:58 5°00 | . 2-71 9° 4a 


——- — 





CoC} oe eee 


Total “ ‘i r 6°92 | -12:93 |> 4°03 2°42 °° 












ee ee oe, ee 
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_ If this report be considered extensive enough (and it comprises about 
a week’s observation of presumably one quarter of the sick poor of 
London) to warrant general deductions being made, it may be inferred 
that among the million and a half of poor population of the metropolis 
who receive medical relief for disease at hospitals, dispensaries, work- 


houses, and at the hands of the parochial medical officers during the . 


year, nearly 7 per cent., or about 1 in 14, are affected with venereal 
disease of some kind. These numbers, it must be remembered, do not 
include midwifery cases. 

The amount of true syphilis is slightly in excess of the non-infecting 
forms of venereal disease, but the contrary holds good when men are 
considered apart from women and children ; for among this sex the per- 
centage of non-syphilitic stands at 7°23 against 5°00 per cent. of 
syphilis. By far the larger proportion of venereal disease is to be noted 
among the males, the returns showing three times as much among them 
as among females. The proportion of hereditary syphilis among children 
cannot, I am afraid, be satisfactorily deduced from these tables, as no 
cases have been reported in the parochial returns. In order, however, 
to obtain some data for a rough estimate of the quantity of hereditary 
syphilis among the sick children of the class that would frequent hospitals, 
the published statistical returns of the Great Ormond Street Hospital have 
been examined, and it appears that of 118,590 children treated there 
as in and out patients during the last ten years, 1,786, or a proportion of 
nearly 13 per cent., are recorded to have been syphilitic. 


No. 5.—FurtHer Report by Dr. Sanperson on the INOcULABILITY 
and DEVELOPMENT of TUBERCLE. 


Ty my last report I expressed the opinion, in terms as definite ag my 
observations seemed to justify, that the disease produced by. tuberculous 
inoculation might be regarded as an overgrowth in the affected parts of 
those structural elements which they have in common with the pulp 
contained in the alveoli of the lymphatic glands, I had also found that 
the structural alterations in which the disease manifested itself were 
remarkably constant in their character and development—consisting, of 
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(1.) Induration and suppuration of the subcutaneous connective tissue at last report. 


the point of insertion, attended with the formation of secondary nodules 
of-induration of the same tissue in the immediate neighbourhood.— £25) 
Enlargement, induration, and caseous degeneration of the lymphatic 
glands in relation with the seat of primary infection. (3.) Appearance 
of nodules in the lungs, having to the naked eye the translucent aspect 
of grey tubercle, though differing therefrom in structure. (4.) Enlarge- 
ment of the liver, consequent on interstitial growth of new material 
between the lobules. (5.) Hypertrophy of the spleen. (6.) Formation 
in various parts of the peritonzal surface of nodules, consisting of ele- 
ments anatomically identical with those naturally to be found. in the 
affected parts. 
As regards the conditions of infection, I had concluded from experi- 
ments that in rodent animals the tuberculous process: may originate not 
merely by the inoculation of tubercle, but by any irritation of the requi- 
site intensity applied to the subcutaneous tissue, and that any. external 
injury, provided that the animal survives its immediate effects, is capable 
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APPENDIX. of becoming the first link in a chain of pathological changes which 
eee. cannot be distinguished from those produced by the insertion of tuber- 
nie culous material. In correspondence with this inference, I had found 
Inoculability, that in almost every animal inoculated, suppuration had occurred at the 
c. 0 point of insertion, a fact which seemed to indicate that, however specific 
wee cle, fy might be the characters of the subsequent stages of the process, the 
¢ characteristic phenomenon of common inflammation attended its origin. 
Had abscesses been found at the seat of inoculation in every case, I should ! 
have been compelled to believe that the formation of pus was essential. 
But it was not so, for in some of the animals there were no abscesses, 

The facts from which I had concluded that tuberculosis may originate 

traumatically, although very limited in number, were of so positive a 

nature that I ventured to state that theresults of tuberculous inoculation 

could no longer be regarded as necessarily dependent on any property or 

action possessed by the inoculated material in virtue of its having been 

taken from a tuberculous individual.* The truth of this inference has 

now been completely established by the experiments of two of the most 

competent observers, Dr. Wilson Fox, Professor of Clinical Medicine 

in University College,t and Dr. Cohnheim of Berlin. The following 

paragraph contains a summary of their results, which are the more valu- 

able as they were arrived at altogether independently and without 

knowledge either of each other’s inquiries or of mine. 

Observations of | From the tabular summary of Dr. Fox’s experiments (117 in number), 

Dr. Wilson Fox j¢ appears that of 70 animals inoculated with various products derived 

ees pope from bodies of non-tuberculous patients, about half (84) became tuber- 
conditions of CUlous. In addition, five animals were inoculated with putrid but 
tuberculous originally healthy muscle, and four of them became in like manner 
infection. tuberculous, as was found when they were killed at various periods frem 
84 to 122 days after inoculation. Of seven animals in which setons or 
other mechanical irritants were introduced under the skin, two became 
tuberculous.{ This research, no less remarkable for the accuracy and 
completeness of the anatomical details than for the conclusiveness of the 
experiments, was followed only the other day by another in Berlin, 
which although of similar nature appears by internal evidence to have 
been conducted in entire ignorance that several of the questions in- 
vestigated had already been completely settled in England. Drs. 
Cohnheim and Frankel, for the purpose of obtaining an answer to the 
question, ‘‘ Does artificial tubercle owe its origin to a specific virus ?”’§ 
introduced into the peritonzal cavities of guinea pigs portions of various 
tumours (carcinoma, sarcoma, condyloma, &c.), as well as of healthy but 











* With reference to the traumatic origin of tuberculosis in the guinea-pig, another 
possibility claims consideration, namely, that of the influence of the air and of the 
organisms which it contains. It has not yet been proved that injuries, which are of 
such a nature that air is completely excluded from contact with the injured part, are 
capable of originating a tuberculous process. The following experimental results seem, 
indeed, to suggest that they nay not beso. Setonssteeped in carbolic acid were inserted 
in 10 guinea-pigs on the 24th of September 1868, each animal receiving two. At the 
same time extensive fractures of both scapule were produced in five others, care being 
taken not to injure the integument. No tuberculosis or other disease of internal organs 
has resulted in either case. ‘ : 

+ “ On the Artificial Production of Tubercle in the Lower Animals.”—London : 
MeMillan & Co., 1868. 

f It is of importance to note that all these experiments were completed before the 
appearance of my last report. 

§ Cohnheim and Frankel. Untersuchungen iiber die Uebertrigbarkeit der 
Tuberculose auf Thiere. Virch. Archiy, Bd. xlv. 1868, p. 216. 
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partly decomposed tissue. Subsequently they employed in the same way 
a variety of insoluble inert substances, such as blotting paper, charpie, 
eutta percha, caoutchouc, vulcanite, &c. In those animals that survived 
the immediate effects of the injury, emaciation supervened sooner or later, 
and the animals eventually died with tuberculosis of the peritonzeum, 
liver, spleen, Jungs, and other organs, the morbid appearances correspond- 
ing in every respect with those described in my last report. 

‘As regards the bearing of these facts on the general question of the 
nature and origin of tuberculosis, I concluded from my own observations 
that there is no structural distinction between the artificial disease and 
human tubercle, so long as the term is confined, as all accurate writers 
are now accustomed to confine it, to miliary tuberculosis ; but I con- 
sidered it necessary to maintain a reserve as to its relation with the many 
pathological processes which are spoken of as tuberculosis in the common 
language of practical medicine and surgery. In going so far the two 
distinguished pathologists already quoted have fully agreed with me. 
Dr. Fox says: “I must confess that sceptical as everyone must 
“ naturally at first feel on this subject, the cumulative force of the 
“ evidence in favour of the tubercular nature of these growths appears 
“ to me irresistible. We are either dealing with tubercle, or we have 
“ before us a new and hitherto unknown constitutional disease of the 
“ yodentia, consisting of growths which, in their naked eye appearances 
« and histological characters, correspond with all the essential features 


“ oftubercle in man ; which occur not only in the organs which are the 


“ chosen seats of tubercle in man, but also in the same parts of those 
« yrgans; which have the same vital characters, and the same early degene- 
rative cheesy changes, not suppuration nor acute softening, and with 
< no marked characters sufficient to distinguish them from tubercle.”* 


n 
n 


‘Cohnheim says, “ All the marks by which tubercle is characterized, as 


“such, are present; the agreement of the product of inoculation with 
human miliary tubercle could not be more complete than it is, whether 
“ yegard be had to its extended distribution, and to the great variety of 
“ organs affected, (peritoneum, pleura, lungs, liver, spleen, lymphatic 
“ glands, and even the choroid,) or to its macroscopical and micro-~- 
** scopical characters.” 

In the work done during the past year my first object has been to 
amplify and elaborate the pathological results comprehended in my former 
report, to confirm what was left imperfectly established, to elucidate 
what was obscure, and to endeavour to bring the inquiry into more direct 
bearing on the most important of all etiological questions, that of the 
origin and development of tuberculosis in man. 

It has been already said that in the liver, lungs, and some other organs, 
the material which constitutes the new growth presents uniform struc- 
tural characters which, although they are met with in many other parts 


_of the body, are most distinct in the alveolar pulp of lymphatic glands. 


To imply this resemblance I proposed to designate these characters by 
the word adenoid. My further inquiries lead me to believe, in the first 
place, that these characters belong much more generally to tuberculous 
erowths than I had at first supposed ; and secondly, that those normal 
{issues which possess them are much more liable to become the seat of 
the tuberculous process than others. To illustrate these points it will be 
necessary not only to refer to my own observations, but to render avail- 
able all the discoveries which have been made during the last six or 
seven years which bear upon the question. 





* Fox, loc. cit. p. 20. Cohnheim, I. ce. p. 219. 
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APPENDIX. Characters and Anatomical Distribution of natural Adenoid Tissue. 





No. 5. “The existence of the tissue in question has been for some years — 
hs recognized by all minute anatomists. Kolliker first described it under — 
Beis iaerty ” the term “cytogene Bindesubstanz.” For the more complete elucidation — 

Tubercle, by Of its structure and significance, science is indebted to Professor His of 
Dr. Sanderson. Basle, who first applied to it the term “adenoide Substanz.’* Other 
histologists speak of it as netzférmige or reticulére Bindesubstanz, — 
Zellengeriist, &c. Kolliker defines the tissue generally as “ a reticulum 
“of stiff, pale fibres, comprising lymph corpuscles in its meshes, 
“ originating by the combination of branched celis, consisting neither of 
“' gelatigenous nor of elastic substance, but of an albuminous compound, 
“ soluble in caustic alkali, but not in boiling water.” 

Reticular cytogenic tissue is to be found in the lymphatic glands, in the 
spleen, in the neighbourhood of the ducts of the liver and of the bronchi 
in the serous and mucous membranes, and in the medulla of bone. T 
proceed to refer to its character and distribution in most of these 
organs. 
Structure of the The structure of the lymphatic glands has been understood by ana- 
adenoid pulp tomists only for a short period.t A few years ago it was supposed thata 
of the lym- lymph-gland consisted essentially in a network of finely-divided lymphatie 
phatic glands. vessels, compacted into a dense mass by cellular tissue, and abundantly 

supplied with blood vessels. It was imagined that the afferent lympha- 
tics divided into minute branches which, after forming an intricate 
plexus in its interior, combined again to become the efferent vessels. 
Somewhat more recently it was recognized that the afferent lymphatic 
channels were not continuous with the efferent as such, but that they 
lost themselves in certain holes filled with cells, since called alveoli, from 
which the efferent vessels took their origin. The first step towards a 
more exact knowledge of the subject was taken in 1852-53, when 
Briicke { and Donders § showed that these holes were not mere dilata- 
tions of lymphatics, but that they contained structures of considerable 
complication ; that in addition to the lymph corpuscles, which were before 
thought to be the sole occupants of the alveoli, each alveolar cavity is 
permeated by a network of transparent fibres. They further showed 
that this network is so arranged as to form a flask-shaped body (since 
called by His an ampulla), the contour of which corresponds to that of 
the cavity (alveolus) which it occupies, being, as it were, suspended in it 
by delicate strings of transparent connective material which stretch across 
the space between its outer surface and the inner surface of the alveolus. 
Thus the structure of the medullary substance of a lymphatic gland (in 
the part in which the alveoli are) may be described as follows :— 
It consists of a number of flask-shaped cavities, communicating 
with each other by their necks, enclosed in a meshwork consisting of 
beams and septa, all of which spring from the general capsular invest- 
ment of the gland, and tend towards the hilus. These have for their 
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* Kolliker, Handbuch der Gewebelehre des Menschen, pp. 58 and 64. Prof. W. 
His, Beitrage zur Kenntn. der zum Lymphsystem gehérigen Driisen, p. 65. 

} Ifit were necessary to seek for a reason for introducing these details into this 
Report, I should find it in the fact that even in the later editions of English text books : 
of physiology the structure of the lymphatic glands is still described as it was known = 
to anatomists of 20 years ago. - : 

{ Bricke, Sitzungsberichte der Akad. der Wissenschaften zu Wien. March 1853, 

p. 429. : 
§ Donders, Physiol. des Menschen, Band I. (Theile’s translation), p. 318. sf 
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exclusive function to support and enclose the more important and more 
delicate structures which are contained in the alveoli, as well as the 
lymph vessels and blood vessels which belong to them. Thus the alveoli 


along with the tubular channels of communication between them form 


one many-chambered cavity, which cavity is occupied by a structure of 
the same contour as itself, attached to it, as I have said, by innumerable 
threads or bands of extreme tenuity. This compound body might be 
compared to a bunch of grapes in which each little stalk joins some 
other, instead of all combining to form one principal stalk ; the stalks 
(which receive the name of medullary cylinders), being attached to the 
communicating channels in the same way as the ampulle are to the 
alveoli.* © 

Such being the general arrangement of the alveoli and their contents, 
it remains to advert to their relations to the lymph stream, and the 
formation of lymph corpuscles, a subject which has a close relation to 
the pathological process it is our present object to study. The ampulle 
as well as the medullary cylinders consist of a network of extreme 
delicacy, the interspaces of which are entirely occupied by lymph cor- 
puscles. ‘The ampulla is not covered by any membranous investment, 
the only difference between the surface and the enclosed pulp being that 
at the outside the meshes are much smaller, and the minute fibres are 
much more closely felted together than they are towards the centre. 
Nor is there any distinction, as regards the structure of the fibres them- 
selves, between those which form the fine meshwork of the ampulle 
and those which form the fibres by which they are suspended to the 
internal surface of the alveolus, excepting that the latter are somewhat 
coarser. 

From the examination of glands naturally or artificially injected it 
has been ascertained that the afferent lymphatic vessels, after they 
penetrate the capsule of the organ, spread over the surface of the 





* In illustration of the description in the text, the following diagrammatic section 
of a lymphatic gland, copied from Frey, may be of service :— 





a, capsule ; b, dissepiments between the alveoli, all of which are continuous with the 
capsule and converge at c towards the hilus: d, ampulle ; each ampulla occupies an 

. alveolus, to the surface of which it is attached by bands or threads, which cross the 
lymphatic sinuses ; e, medullary cylinders ; f, afferent lymphatic vessels ; g, efferent 
lymphatics, uniting at the hilus into one trunk, , 


APPENDIX. 
No. 4. 

_ On the 
Inoculability 
&c. of 
Tubercle, by 
Dr. Sanderson. 





APPENDIX. 





No.5. 

On the 
Inoculabilitu, 
Se. of 
Tubercle, by 
Dr. Sanderson. 





Adenoid pulp 

of Peyer’s 

_ follicles and of 
the Trachom- 
driisen. 


Adenoid pulp 
of the spleen. 


96 


adjacent medullary substance, finding their way immediately to the. 
spaces surrounding the ampulle and their connecting cylinders. How 
the lymph sinuses open into the numerous and minute lymphatic 
branches which combine to form the efferent trunks is not even now 
accurately determined. The fine network of the ampulla is richly sup- 
plied with vessels, the arrangement of which in relation to that struc- 
ture may be seen in Plate IV., Figs. 2 and 8 (see explanation). The 
arteries from which these capillaries derive their supply enter the 
reticular tissue by penetrating the medullary cylinders, and continue 
their course along the axes of these cylinders towards the ampulla, each 
being usually accompanied by a vein. 


From the preceding short sketch of the anatomy of the lymphatic 
glands, which I have verified in its leading particulars in the lymphatic 
glands of guinea pigs, it appears that in their relation to the adenoid 
tissue which constitutes the ampulle and cylinders, there is a complete 
antagonism between the lymphatic and blood circulation. Whereas 
the blood capillaries are richly distributed throughout the adenoid 
tissue, the lymph stream is separated from it by the densely felted fibres 
within which that adenoid tissue is comprised. : 


It is now well known that Peyer’s follicles have a structure which, 
although simpler, altogether resembles that of the ampulle of the lymphatic 
glands. A Peyer’s follicle is a mass of adenoid pulp of which the pro- 
jecting part is covered by epithelium, while the convex under surface is _ 
surrounded by a lymph cavity, which can be injected from the lymphatic 
system, corresponding in every respect to the alveolar sinus of a lymph 
gland, the only difference being that whereas no epithelium can be de- 
tected in the latter, it has been distinctly made out in the former. Along 
the intermediate zone (so-called equator) the adenoid pulp of the fol- 
licle is continuous with the similar tissue of the sub-mucous layer. 
Peyer’s follicles, like those of the lymph glands, are abundantly supplied 


-with capillary blood vessels which have the same arrangement precisely 


as in the ampulle. 


Similar adenoid follicles are met with in other parts of the body. 
Thus in the conjunctiva there are globular masses of vascular cytogenic 
pulp (Trachom-driisen), each of which is partly surrounded by a lymph 
sinus, just in the same way as the ampullx of the lymphatic glands. In 
the adenoid follicles of the tonsils and in the follicles at the root of the 
tongue, which in every other respect closely resemble the others, this 
relation has not as yet been made out.* 


In the spleen we bave an organ in which adenoid tissue exists in 
larger proportion than even in the lymphatic glands. Its relation, how- 
ever, to the blood vessels is entirely different. It can be readily made out 
inthe guinea-pig that, although the largest arteries are surrounded by 
common connective tissue, the rest are provided with sheaths of adenoid 
tissue which closely resemble the medullary. cylinders of the lymphatic 
glands, and that the malpighian corpuscles are formed by the outgrowth 
of these cylinders into the form of spheroidal tubera, which either sur- 
round them or project from them laterally. As is well known, the 
arteries very rapidly divide, first into small arterioles and then into 
minute capillaries, some of which go tothe malpighian corpuscles, 
others to the so-called pulp. Of this pulp all that can be said is that 
it is an exceedingly fine adenoid reticulum, which fills the whole of 


* Bruch, Zeitsch. f. w. Zool. B, iv. p. 297, 1854, 
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the space not occupied either {by the malpighian corpuscles, or by 


the venous channels which permeate the spleen in all directions. 
What becomes of the arterial capillaries in this tissue has been until 
lately an open question, for it has long been recognized that they do not 
communicate directly with the veins. The recent investigations of 
Frey seem to show in the most conclusive manner that they actually lose 
themselves in the adenoid reticulum through which the blood filters into 
the innumerable venous channels which pass in all directions through 
the pulp. It is interesting as well as important to notice that in the 
spleen just as in the lymphatic glands, the three tissues of which it is 
constituted are not separated from each other by any membrane. The 
whole arrangement of the organ depends on the form of the reticulum, 
which is everywhere of the same nature, differing only in the degree of 
tenuity of the fibres and the size and form of the~meshes, so that the 
reticulum of the malpighian corpuscles, of the arterial sheaths and of 
the pulp, constitute but one framework continuous throughout. 

In all the instances hitherto referred to the adenoid tissue forms 
whole organs, the functions of which depend on the reaction of the tissue 
itself on the blood or lymph which circulates through it. But there are 
other parts of the body in which the same structure is to be found, not 
consolidated into masses of definite contour, but scattered in layers which 
for the most part lie underneath or form part of the skin and mucous 
and serous membranes. It is necessary to study these adenoid expan- 
sions, with reference to the reaction upon them of the tuberculous in- 
fection. The field of research is so large that the view I am able to give 
of them must be necessarily incomplete. 

In my last report I described certain bodies as existing in relation 
with the arteries of the omentum of animals infected with tubercle, in the 
form of nodules, varying indefinitely in. size, the largest being compa- 
rable tohempseeds. From the more minute and careful examination of 
them which I have since made, I have learnt that these visible granu- 
lations are strictly speaking not new growths but overgrowths, and that 
they originate by the enlargement of previously existing organs, not by 
the development of any heterogeneous structure. These organs have 
been little noticed by anatomists. The only reference which I find to 
them is in the last edition of Prof. Kolliker’s “ Handbuch” (p. 603), 
where he describes certain globular prominences consisting of cells re- 
sembling lymph corpuscles along with proliferating epithelium cells, as 
always to be found on the surface of the human peritonxum, and par- 
ticularly of the omentum majus. Further, Dr. Knauff of Heidelberg, in 
two very recent papers,* describes certain organs under the designation 
of “‘lymphatic nodules,” as constantly to be found in many parts of the 
serous membranes, and clearly recognizes the close relation between 
them and miliary tubercle. To these researches I shall have further 
occasion to refer, and content myself for the present with remarking 
that my own observations were complete before I became acquainted 
with them. It is probable that organs of the same kind exist not only in 
the pleura and peritoneum but also in synovial membranes, and they 
have a close relation with the villous structures which border the arti- 
cular cartilages. 


In the peritoneum of the guinea pig I have studied these bodies, 


er es ee ee ee ee 


* Knauff, Zur Histologie des Miliartuberkels auf serdsen Hiiuten (vorliutige 
Mittheilung). Centralblatt, Aug. 17,1867. Knauff, Ueber das Pigment der Respira- 
tions Organe. Virch. Arch. vol. xxxix. p. 443. 
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“APPENDIX. chiefly in those parts of the membrane which are the constant seat of 
— tuberculous disease, viz., in the omentum and in the double fold of — 
No. 5. membrane which encloses the pancreas, and extends from that gland tothe 
i On the oreater curvature of the stomach and the duodenum in its long course © 
noculability, © Apgio : vans 
&e. of from the pylorus to the orifice of the pancreatic duct. ‘These layers are. 

Tubercle, by continuous in front with those which in this animal go-to form the - 
- Dr, Sanderson. omentum, a structure which differs widely from the omentum majus of | 
human anatomy, both in its position and relations. Instead of stretching’ 
as'a veil over the mass of intestines, it occupies a concealed position along 
the greater curvature of the stomach, to the convex surface of which it. 
not unfrequently adheres. In order to examine these structures 'satis-"” 
factorily, the best method is to open the abdominal cavity from the front, 
and fill it with serum or some other indifferent liquid. By this means © 
the omentum, which is of extreme delicacy, can be made to float, and 
thus dissected out without risk of injury. My invariable plan is to — 
sever the peritonzal attachments of the spleen and pancreas on all sides 
under liquid, and then to remove the two organs together, and spread 
the membranes on a large plate of glass for examination under the” 
dissecting microscope. | 1, ABS) 

The omentum consists in its most transparent parts of two layers 
of epithelium, enclosing a regular network of connective fibres, the - 
meshes of which are remarkably uniform in size, measuring about +1, - 
of-aninch. The epithelium is formed of cells with wavy outlines, each © 
containing a spheroidal and finely granular nucleus. These cells cling” 
closely to the fibres of the network, never extending over the empty 
spaces between them, in consequence of which the nuclei project 
visibly from the surface. The relation of the arteries and veins to these 
two essential elements of the structure, viz., the epithelium and the net- 
work of structureless transparent fibres, differs according to their size. 
The smallest vessels, whether venous or arterial, are in immediate 
contact with the epithelium (see Fig. 2, Plate VI.).. The vascular wall — 
is. connected on either side with the fibres of the network, with the - 
substance of which it appears to be intimately blended. The larger vessels 
are, enclosed in sheaths, of which, although they vary considerably in 
their structure according as they are studied in the omentum or in thé 
mesentery, two principal varieties may be distinguished, those which 
contain fat cells, and those which consist entirely of adenoid tissue. 
Of the first kind a: complete idea may be gained from Plate IL, 
Fig. 1, which represents a vascular anastomosis from the mesentery. 
Kach artery with its accompanying vein is enclosed in a flattened 
cylinder, of which that part which is next the vessels consists of fat 
cells, whereas the external part is of transparent adenoid tissue which ° 
could not be distinguished from that of a lymph gland. Vessels of 
size intermediate between those last described and capillaries lie in a j 
mass of adenoid pulp, which sometimes forms a tubular sheath. of ; 
uniform diameter, sometimes projects from the serous surface in the ; 
form of fringed appendages, extending along the course of the vessel, 
or spreading out between the epithelial layers. ig 

From the masses of adenoid pulp which surround or fringe the : 
vessels, to the adenoid nodules previously referred to, the transition is 
easy. These bodies are in fact collections of the very same material. i 
They cccur in the peritoneum in a variety of forms, of which the ¥- 
following are examples :— 

Form a. Mere aggregations of cells, between the opposed layers of 
epithelium, not supplied with vessels. These occur very frequently: e. 
in the omentum, in some parts of which they exist in great numbers. ze 
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One of them is shown in Plate II., Fig. 8. The lymph corpuscles are Apprnprx.’ 
seen to be embedded in the substance of the same transparent’ material 
as that of which the fibres of the omental network are composed, ‘which No. 5. 
have become blended together into a hyaloid capsule ofan oval form for Ourthe® 

alias: ae , ; ret . Inoculability, 
their reception. These non-vascular nodules are usually much larger &e. of | 
than the one represented, which was selected in order that the whole of Trbercle, by 
it might be comprised within the field of the microscope. Dr, Sanderson. 


Form 6. Collections of cells around loops of intermediary vessels. 
One of these is shown in Plate L., Fic. 4. An arteriole after leaving’ a 


larger trunk runs +a short course between two opposed layers of» 


epithelium, towards a mass of adenoid pulp. From this mass a vein 
larger than the artery returns by the same course, 
Form ec. An arteriole (Plate L., Fig. 1 «.) terminates in a labyrinth of 
capillaries not at all unlike a renal malpighian tuft, out of which the 
vein emerges, and after joining another vein from a similar tuft soon 
finds its way to a venous trunk. Other forms might be referred to, but 
most of them are modifications of those already described. In intimate 
structure the vascular sheaths and isolated masses are alike. -All are 
collections of lymphoid corpuscles embedded in an extremely delicate 
reticulum and covered with epithelium. 


~The epithelium covering the adenoid masses is continuous with the: 


general epithelial lining of the peritoneal cavity, but differs from it 
materially. Plate VI., Fig. 2, illustrates the fact that wherever a capillary 
artery or vein occupies the space between the two layers of epithelium, 
the epithelial elements not only become more or less oblong, but arrange 
themselves in a direction parallel with that of the axis of the vessel. 
When larger vessels lie immediately underneath the surface the same 
arrangement is observed. Fig. 4 on Plate II. shows the epithelium 
covering an artery and vein, which are bordered on either side by an 
adenoid fringe. Over the whole of the fringe the epithelium can be 
traced, but it is seen that the form and size of the elements are different ; 
instead of being large oblong plates with sinuous margins, they look like 
round scales. ‘This appearance corresponds evidently to the proliferated 
epithelium of Kolliker. It is to be found without exception over every 
mass of adenoid tissue when examined by v. Recklinghausen’s method ; 
but in preparations stained with carmine it cannot be recognized, the 
nuclei of the epithelial elements when coloured by that reagent looking 
exactly like lymph corpuscles. 

The relation of the adenoid tissue to the vessels has been investigated 
by two methods. In some of the experiments, I injected a solution of 
carmine containing one drachm in two ounces of water, about two hours 
before killing the animal, into the peritoneal cavity,in the manner 
practised by Prof. Chrzonszezewsky of Kasan. ‘The effect of this pro- 
cess is remarkable; all the masses of adenoid pulp are coloured, so 
that in those parts of the peritoneum in which they are numerous the 
surface looks as if it were scattered with red dots. Under the 
microscope it is seen not only that the lymph corpuscles are stained, but 
that the veins leading from them are filled with carmine. These 
appearances at first suggested that the distended channels were in truth 
not veins but lymphatics, but on tracing them to their destination I soon 
satisfied myself of their real nature. By this method I also learnt that 
wherever the adenoid pulp is in relation with blood vessels, it is itself 
richly supplied with blood. These capillaries are so large that when 
the tissue is examined in glycerine they often seem to constitute the 
whole mass, completely concealing the cells. Whether they communi- 
cate or not directly with the arteries, or like the venous channels of the 
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spleen receive their blood from inter-corpuscular spaces, seems to me to 
bea question yet to be determined. With reference to it, it is to be noticed 
that the capillaries demonstrated by this method can always be traced 
into efferent venous trunks, but cannot, so far as I am able to observe, 
be shown to be continuous with arterioles, and that the efferent vessels 
are always either larger or more numerous than the afferent. In addition 
another fact is to be borne in mind, which although mainly pathological, 
may not be exclusively so, viz., that the veins leading from adenoid 
masses are, when the latter are excited by the tuberculous infection, 
often filled with colourless corpuscles (see Plates I. Fig. 3, and VIII, 
Fig. 4). So far as relates to the vascularity of adenoid tissue in the 
diseased state, my injections of the diseased parts from the coeliac axis 
show that the tissue is richly supplied with arterial capillaries, the 
arrangement of which cannot fail to remind one of the manner in which 
the arterial capillaries of the spleen are distributed to the sheaths of 
adenoid pulp. As regards the relation of the adenoid masses in the 
peritoneum to the lymphatic vessels, I confess myself to be entirely — 
at fault. In applying v. Recklinghausen’s method, I have failed to 
discover any lymphatic channels, nor am I aware that anyone else has 
met with them in this part of the peritonzum. 

The above details render it possible to enter on the consideration of 
the physiological significance of these masses. From their structural 
analogy to the splenic pulp, it is scarcely possible not to suppose that 
they have similar functions, 7. e., that they are concerned in the elabora- 
tion of blood corpuscles, while, on the other hand, their resemblance to 
the adenoid structures of the mucous membranes suggests that they are 
probably concerned in absorption, and that they stand in the same 
relation to the peritoneal cavity that Peyer’s follicles and the rest of 
the adenoid tissues of the intestine do to the alimentary canal. The 
latter view seems probable, from the similarity of the conditions under 
which they show signs of excited action with those which affect, in a 
corresponding manner, the lymphatic glands and the intestinal follicles. 
In animals that have died of acute peritonitis all these adenoid 
masses become soft, tumid, and enlarged.* If the smallest possible 
amount of tuberculous material, suspended in water, is injected into the 
peritonzeum, these organs undergo a more gradual hyperplasia, and even- 
tually become tuberculous. This delicacy of reaction against an infective 
agent seems to me to be more easily understood by supposing that the 
morbid material actually passes through the excited tissue than in any 
other way.t In suggesting that the peritonaal adenoid masses, as well 
as adenoid tissues everywhere, play an important part in the develop- 
ment of the blood corpuscles, I am partly influenced by the observation 
already referred to, namely, that under certain circumstances not fully 
determined, colourless blood corpuscles are contained in extraordinary 
numbers in the veins leading from them, and partly by my inability to 
think of any other final cause for their existence. I have been further 


* In confirmation of this statement, see an observation published by Professor 
Klebs since the above was in print, who has observed the same fact, but attributes it 
to emigration from the capillaries of colourless blood corpuscles! Klebs, Handbuch 
der pathologischen Anatomie, 1869, p. 318. ‘ 

+ In confirmation of this conclusion I would refer to the following experimental 
result (March 31st). In three guinea pigs inoculated 21 days previously, by the 
injection of a drop of distilled water rendered turbid with pounded diseased lymphatic 
gland, no lesion was found excepting that the adenoid masses (Knauff’s bodies) in the 
anterior mediastinum were enlarged to such an extent that when the membrane was 
spread out on a glass plate, they could be readily distinguished without the aid of a 
lens, as transparent beads. 
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very strongly confirmed in my surmise since I have become acquainted Aprrnprx, 
with the recent most important researches of Neumann as to the deve- ee 
lopment of blood corpuscles in the cylogenic tissue of the medulla of None 


bone, and the still more satisfactory observations of Bizzozero on the Tnoeababtiy 
same subject.* §c. of 


In the alimentary canal adenoid reticular tissue js very generally Tubercle, by 
distributed underneath the mucous surface, and wherever it occurs it Dr. Sanderson. 
has important relations with infective morbid processes. In addition to ae 
the follicular glands analogous to those of Peyer. which have been 
already referred to,f there are masses or layers of the same material in 
the mucous membrane of the fauces and pharynx as well as in that of 
the small intestine. In the latter situation, indeed, adenoid pulp con- 
stitutes the great bulk of the mucous tissue, forming a continuous 
stratum the deep surface of which is separated from the muscular fibres 
by the connective tissue and vessels, its upper limit being the so-called 
basement membrane of the epithelium, with reference to which it is 
now known that it is not in any true sense a membrane, but is merely 
due to a superficial condensation of the delicate reticulum which per- 
vades the whole mass. Everywhere throughout the small intestine the 
adenoid ‘pulp is in relation with the submucous network of lymphatic 
channels, which over the whole of the villous portion of the small 
intestine are of great width and exceedingly numerous.t 

The mucous membranes which line the respiratory cavities, and par- 
ticularly the pulmonary air tubes, possess no adenoid tissue resembling 
that of the alimentary canal. In the guinea pig, as in other mammalian 
animals, longitudinal elastic fibres and transverse muscular fibres lie 
immediately underneath the epithelium of the bronchial tubes, outside 
of which comes a layer of common connective tissue, in which more 
~ orless imperfect cartilaginous rings are enclosed. Anatomists have not 
described any glandular structures excepting the acinous mucous 
follicles which occur here and there beneath the mucous membrane of 
the larger bronchi. 

In my former report I stated that in the irongrey nodules which Distribution of 
result from tuberculous inoculation two kinds of cells are met with, natural adenoid 
namely, large nucleated cells which I identified with those naturally eniten re 
contained in the alveoli, and smaller bodies not much larger than blood “SY ‘U28: 
corpuscles, which I regarded as the essential elements of the morbid 
growth. Following out the line of inquiry which my observations as to 
the development of tubercle in the peritoneum had suggested, I devoted 
much attention to the examination of the healthy lung in the guinea pig, 
for the purpose of ascertaining whether or not masses of adenoid pulp 
are to be found in it, particularly in those parts which appear to be the 
favourite starting points of tubercle.§ From the examination of a number 
of specimens, I have ascertained that masses of cytogenic tissue of irre- 
gular form are always to be found in the neighbourhood of the bronchi. 

Those which are in relation with the smaller branches lie in the loose 


ne a i 


* Neumann, Bedeutung des Knochenmarkes fiir die Blutbildung (vorl. Mitthei- 
lung), Centralblatt, Oct. 10, 1868. Bizzozero, Sulla funzione eniatopoietica del 
Midollo delle Ossa. Gaz. Med. Ital. Lombard. 1868, No. 46. ‘3 

t See Huxley on the Tonsillar Follicles, Microscopical Journal, vol. ii. p. 74. See 
also von Luschka. Das adenoide Gewebe des menschlichen Schlundkopfs, Schultzes 
Archiv., B. iv. 1-9, ‘ F 

{ For a complete and exhaustive account both of the tissue itself and of its vessels, 
see Frey, ‘ Ueber die Chylusgefasse der Dunndarm-schleimhaut, und liber die 
Lymphbahnen der Peyer’schen Driisen,” Zeitschrift fiir w. Zoologie, B. xiii. S. 1-28. 

§ The only structures containing adenoid tissue which have been referred to by 
anatomists as existing in the lung are the so-called glandule pulmonales (lymphatie 
glands in the neighbourhood of the larger bronchi). 
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common connective tissue by which these tubes as well as the blood vessels 
are separated from the air.cells, while those which lie near bronchi of 
sufficient size to be possessed of cartilages, are found to lie in a corre- 
sponding position outside of the fibrous layer in which the cartilages 
are embedded. In every instance I have found the adenoid masses 
occupying a position between the air tube and the nearest artery, with 
the outside of the adventitia of which the surface of the mass is usually, 
if not always, found in contact. It was never, however, observed that 
the arterial adventitia was in the slightest degree modified, so that the 
mass could not be regarded as a development from that structure. It is 
further to be noticed that in injected lungs the masses were found to be 
vascular, minute capillaries not only ramifying on their surface, but 
penetrating into their interior. Iam unable to state anything from my 
own observations as to the relation of these bodies to the lymphatic 
system ; but inasmuch as they lie in the course of the absorbent vessels 
(see p. 116), I have no doubt that they are in direct relation with the 
lymph stream. (See Plate V., Figs. 2 and 3, and Plate VIL, Fig. 3.) 


From their position relatively to the bronchi and arteries, it became — 
evident: to me that these normal masses of adenoid pulp. correspond 
anatomically to the much larger abnormal collections of similar material 


which in my last report I described. as peri-bronchial eranulations. «= 
In the liver, strata of; adenoid pulp are also to. be found in. the 
healthy condition of the organ, the distribution of which is analogous to 


that which I have described above. The tissue stands in the same 


relation to the branches of the portal vein and the bile ducts that it does 


to the pulmonary arteries and bronchi. I have not, however, as. yet met 


with definite masses like those which are to be seen in the lungs, nor am 
Table to state how far the tissue can be traced along the ramifications 
of the portal ducts. It cannot, J believe, be demonstrated in the inter- 
lobular spaces. raaal 


Additional Observations as to Tuberculosis of the Lymphatic Glands. 


I have now to bring the anatomical facts stated in the preceding para- 
graphs into relation with the morbid processes which constitute tubercu- 
losis. In doing so, it is clearly most advantageous to consider those 
which have their seat in the lymphatic glands and in the spleen, not 
merely because I gave only a general and preliminary account of them 
in my last report, but because the reaction of the tuberculous infection 
on the normal adenoid tissue of which these organs so largely con- 
sist, is the type and pattern of the changes to which the similar adven- 
titious tissue is subject elsewhere. Hed _ 

The diseased conditions of the lymphatic glands (excepting so far as 
their rough pathological anatomy is of practical interest to the surgeon) 
have been very little studied, so that in beginning the investigation of 
any of them one is breaking new ground. The reason why so little is 
known of the subject is obvious ; until lately their normal structure was 
not understood even in its broad outlines. 

My dissections have all been made by the process first, I believe, em- 


ployed by Billroth, about ten years ago, and subsequently so successfully 


and’ so extensively applied by His, to the investigation not only of the 
structure of the spleen and lymphatic glands, but of many other organs— 
the method of pencilling out thin sections of the hardened tissue with a 
sable brush held vertically. Fresh sections of the spleen or lymphatic 
glands, whether prepared with the double-bladed knife or otherwise, 
show absolutely nothing of the structure. All that can be seen is 
a confused mass of cells, Sections of the same organs, after hardening 
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in chromic acid or alcohol, are much more instructive, but still the 
observer is embarrassed by the innumerable multitude of cells, which seem 
so closely packed that there can be no room for any other elements. 
By pencilling such a section in the manner above referred to, a vast 
number of these bodies are removed, whereas, if proper care is taken, 
_the reticulum in the meshes of which they are contained remains un- 
-altered. The application of this method in the investigation of the 
JAymphatic glands is specially valuable, for it affords aready means of 
differentiating the two principal textures which enter into its composi- 
tion-—the medullary and the corticat—and of bringing into view the 
-ampullz with their surrounding lymph-sinuses. 

_.The lymphatic glands are subject to two distinct morbid alterations 
in tubereulized animals, both of which were referred to in my former 
‘report as affecting subcutaneous and internal glands respectively... The 
Subcutaneous glands are affected only secondarily, that is, in consequence 
-of local changes going on at the seat of injury, consequently none of 
them become diseased excepting those that receive tributaries from 
diseased parts. The morbid changes produced are more or less acute 
and lead to softening and suppuration. The alteration consists in 
enormous and rapid enlargement of the organ, consequent on multipli- 
cation .of cells. The alteration appears to affect all the parts of the 
‘gland alike, but.does not in its early stages alter its structure. It 


7 


»smay be said to consist primarily mainly in congestion, and in: the 
- multiplication of cells in such enormous numbers as to destroy the con- 


-sistence of the gland. Minute collections of free cells (purulent. foci) 
become disseminated throughout its substance, by the confluence of 
-which the whole is. converted into. an abscess. In the meantime the 
capsule of the organ becomes thickened by the interstitial development of 
new connective tissue, within which may usually be found a layer of 
gland-substance, which instead of softening has undergone the gradual 
process of induration to be immediately described. 

In the internal lymphatic glands the origin of the morbid alteration 
ds always tertiary—that is to say, it is a consequence of secondary 


disease existing in the organs from which they receive their afferents, 


These alterations are chronic in their character, and are never attended 


with suppuration. Ihave studied them principally in those glands which 


receive the lymphatics of the liver, and are situated in the ligamentum 
hepaticoduodenale, close to the portal vessels. The. changes observed 


_are of the following nature. In the early stages nothing is seen excepting 


that the alveolar reticulum is perhaps somewhat coarser than. it should 
be. (Plate IV., Figs. 1 and 2.) All the constituent parts of the organ 
can be readily distinguished from each other, and the lymphatic sinuses 
seem to be pervious and in a natural state.. The further progress of 


_ the alteration is marked by the diminished distinctness of the structure. 


It becomes more and more difficult to distinguish the alveoli from the 
trabecular tissue by which. they are separated from each other, _ This 
_appears to arise from two distinct processes.. In the first place, cells are 


~deyeloped in great numbers in the fibrous: tissue which constitutes the 
external capsule of the organ as well as the septa or partitions which 
_ separate the alvecli from each other. These cells differ-from the or- 
“dinary lymph corpuscles in their larger size, and in the fact that most 
of them are distinctly nucleated. They are arranged in round or oblong 
groups enclosed in the meshes of the fibrous tissue, or more properly 
speaking, in cavities which they have made for themselves: In this 
_way the trabecular tissue loses its natural, compactness, and assumes the 


_character of a spongy reticulum, the interstices of which, however, are 
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much larger than in that of the alveoli. In the ampulle a change 
occurs which at first sight appears to be of an opposite nature. The 
slender fibres of the alveolar reticulum become coarser. ‘Towards the 
centre of the ampulle this thickening seems to affect all the fibres 
equally, so that a fine network of threads is converted into an equally 
fine network of transparent cords, the holes of which, notwithstanding 
the general enlargement of the whole mass, are much smaller than they 


were before. ‘Towards the surface of the ampulle the process consists 


in the formation of irregular bands of fibrous material traversing the 
original tissue at various distances and in various directions, by which 
the lymph spaces are obliterated and the whole converted into a coarse 
sponge, and thereby assimilated to the altered cortical tissue with which 
it is continuous. All this might be expressed more shortly but less com- 
pletely by saying that the whole of the medullary part of the gland 
becomes the seat of fibrous degeneration, which, while it principally 
affects the dissepiments, extends from them to the alveoli, converting 
all the affected parts into a fibrous sponge in the interstices of which are 
contained cells usually larger and more distinctly nucleated than lymph 
corpuscles. h 

Up to this point the altered gland tissue is still supplied with blood, 
for in specimens of which the arteries are injected it may be seen to be 
pervaded with vessels in all directions. The vascularity, however, is I 
believe confined to the trabecular tissue, for the fibrous degeneration of 
the fine tissue of the ampullz necessarily involves the obliteration of 
its equally delicate capillaries, or rather their conversion into fibrous 
bands indistinguishable from the rest of the tissue. The part which the 
corpuscles take in this process of fibrous transformation must, I venture 
to think, be exceedingly subordinate. In the ampulle the natural 
lymph cells totally disappear, so that in those parts of the gland in 
which the fibrous change is most complete there are no cells whatever, 
as one may easily satisfy oneself by the examination of unpencilled 
sections. In those parts where there are still heaps of cells contained in 
the meshes of the sponge, these appear to have nothing to do with 
the development of the fibres which surround them. The ultimate 
result of the process is caseation, z.e., slow necrosis. The fate of the 
cells is to die, of the fibres to become opaque and granular. Wh 
this happens scarcely needs explaining. For even if we refuse to admit 
that an adventitious tissue is in itself less alive than the tissue which 
it replaces, the mechanical effect of such a transformation as_ has 
been described must be to produce anemia and consequently slow death. 
As to the chemical nature of the material deposited I have little to 
say. It is very translucent, never striated or granulous, and is very 
readily stained by solution of carmine. 

The relation of the morbid process to the functions of the organ can 
scarcely be doubted. From the moment that the intra-alveolar network 
becomes transformed into ordinary fibrous tissue, all activity must be at 
an end ; as the degeneration progresses the lymph stream must be entirely 
stopped, and all the tributaries leading to the gland obstructed. Thus 
in every case in which a diseased organ induces fibroid degeneration of 
its lymphatic glands, those glands must react on the organ itself by 
obstructing its lymphatic capillaries. : 

The changes which occur in the spleen correspond so closely with 
those observed in the lymphatics, that they scarcely need a separate 
description. The development of the disease is divisible into two stages. 
It begins, as in the lymph glands, by a rapid cellular proliferation, in 
consequence of which the organ increases enormously in size. The 
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multiplication of cells occurs, as I stated last year, principally in the 
malpighian corpuscles, in consequence of which these bodies become 
unnaturally prominent and obvious, and assume in every respect the 
character and appearance of miliary tubercles. By the overcrowding of 
the cells the blood vessels are compressed, so that the central parts 
become anemic and undergo caseous degeneration. Eventually the 
spleen undergoes a fibroid degeneration, the characters and results of 
which are similar in every particular to those already described in the 
lymphatic glands, The pulp and the malpighian corpuscles, which in the 
guinea pig are remarkably well developed, especially underneath the 
convex surface, and form by far the greater part of the bulk of the organ, 
soon become indistinguishable. This blending of dissimilar types of 
structure takes place just as in the lymphatic glands. On the one hand 
the capsule is everywhere thickened, and here and there bulges out into 
nodular prominences in consequence of the irregular growth of groups 
of cells in the interstices between its fibres, while on the other the bands 
of newly formed fibrous material spread in every direction through the 
pulp. The final result of the transformation resembles that which I have 
already described so closely, that if it were not for the more regular 
arrangement of the trabecule it would be impossible to discriminate 
between sections of the two organs (see Plate VIL., Figs. 5 and 6). 


_ Additional Observations as to Tuberculosis of the Shin. 


As to the primary local effects of inoculating tubercle or of introducing 
other irritants into the living tissues of the guinea pig so as to induce 
tuberculosis, results of great importance have been recorded by other 
observers,* and particularly by Dr. Fox, since the date of the last report. 
In Dr. Fox’s experiments the foreign matter was inserted under the skin, 
He admits that the most common local result is the formation of masses 
of cheesy matter which are dry and friable, (“ débris of fattily degenerated 
material,”) and are enclosed in capsules of firm semi-transparent and 
almost lardaceous appearance. But in addition to these encapsuled 
masses of caseous matter, he states “there are small granulations 
“ varying in size from that of a poppy seed to that of a hemp seed, 
which are irregularly scattered for a variable area in the subcutaneous 
* tissue.” With respect to these masses, which are sometimes semi- 
transparent throughout, and sometimes have opaque centres, he remarks 
that “they present a striking resemblance to the naked eye, and also 
* under the microscope, to the changed lymphatic glands.” The account 
he gives of their minute structure may be summarized as follows :— 
In their denser and more central parts they consist of nuclei embedded 
in an homogeneous tissue, in their less dense parts “ a fibrillated tissue 
“ which forms bands or trabeculz between which the cells lie,” the 
whole forming a structure which has “ the strongest resemblance to the 
“elementary composition of a lymphatic gland, or to the cytogenic 
* tissue of His.” “ Throughout the granulations many of the cells 
** and also of the nuclei are seen in various stages of fatty degeneration. 
_“ The fat is sometimes in visible drops, sometimes in a finely molecular 
* form, The change is most common towards the centre of the granu- 
“ lations, but it is also seen in cells irregularly scattered through the 
** adjacent tissue.” 

Of these subcutaneous granulations but little notice has been taken 





* See Klebs, Ueber die Entstehung der Tuberculose u. ihre Verbreitung im Korper. 
Virchow, B. xliv. S. 242. Langhans has introduced the infective material beneath the 
conjunctiva of the eye, Klebs and Cohnheim into the peritoneal cavity. I have been 


unable to obtain a copy of Langhans’ researches which are contained in an inaugural 
dissertation, 
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by other observers.* Their importance was overlooked in the account 
given of the local changes in my last year’s report. Investigations 
which I have made with special reference to this subject enable me to 
confirm in every particular the accuracy of Dr. Fox’s details, In 
animals that have been inoculated from three to four weeks. with 
material taken immediately after death from the bronchial glands of 
other tuberculized animals, the only morbid alteration which can: be 
discovered consists in the existence of a knot of hardened and thickened 
skin. -On making a section of the diseased part, and examining it with 
alens, it is seen that the hard mass lies immediately under the true 
skin, of which in fact it seems to form a part; and that it consists of 
an aggregation of smaller masses, separated from each other by more or 
less irregular bands of connective tissue. At a later period, that is to 
say, seven or eight weeks after inoculation, other nodules are found in 
the neighbourhood of the original one, which, excepting that they are 
more disseminated, resemble the little masses already referred to, each 
being enclosed in an indistinct capsule of reticular connective tissue 
similar in character to that which enters into the composition of the 
nodule. On examination of the smallest of these granulations in the 
recent state, nothing can be discovered excepting that it is a mass of 
round cells like lymph corpuscles. . In sections of hardened tissue it is 
found that these corpuscles are enclosed in a fine meshwork of fibres. I 
have never seen this meshwork comparable.in fineness to the alveolar 
reticulum of a healthy gland, from which, indeed, it differs in several 


‘important particulars, _ Not only are the septa thicker and coarser, but 


even in the smallest and presumably youngest granulations each cavity is 
large enough to contain several celis, whereas in the ampullary network 
the threads are never further apart than the diameter of a single corpuscle, 


‘If, however, the comparison be made between the adventitious tissue and 
the coarser network which occupies the lymph sinuses in the lymphatic 


glands, the resemblance is much closer, and it is still more striking as 
regards a lymphatic gland in incipient fibroid degeneration ;. so complete, 
indeed, is the correspondence of structure that the two are indistinguish- | 
able under-the microscope. (See Plate VIL, Figs. 3, 4, 6.) The cells 

which occupy the spaces between the fibres are for the most part similar to 
lymph corpuscles ; in some no distinction can be seen between nucleus and 
cell, while in others there is a nucleus surrounded by a mass of less refrac- 


tive matter, not much larger than itself. In addition to these ordinary 


lymph corpuscles I have always found a certain number of much larger 
nucleated cells, exact representations of which are given in Plate VIL, 
Fig. 3 a. b. ¢. d. 

In pencilled sections of single nodules it is found that the meshes of 
the network are much smaller in the centre of the granulation than near 
its periphery, so that in the latter situation there are open spaces not 
crossed by fibres of the reticulum, large enough to contain a considerable 
number of corpuscles, which can be as easily pencilled out of them as 
out of the medullary lymph spaces of the lymphatic glands. Of the 
relation of these subcutaneous nodules to the lymphatic capillaries I 
regret to say that I know nothing, as I have altogether failed to trace 
these vessels in the diseased tissues. Guided by the analogy of the 
adventitious to the natural adenoid structures, it seems ‘extremely 
probable that the lymph stream passes through the peripheral network 
of the nodules in the same way that it does through the sinuses of the 


lymphatic glands. Sections under a low power show very distinctly 


__™ Professor Lebert makes some reference to them in his paper on the communica- 
tion of tubercle to animals in Virchow’s Archiy., vol. xliii, They are also vaguely 
referred to by Villemin, 
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that these nodules are in the closest relation with the closely packed 
connective tissue in which the hair bulbs and cutaneous glands are em- 
bedded ; they are separated from it, however, by a sharp line of demar- 
cation. 

In the loose connective tissue between the muscular and tendinous 
layers it is common to find minute granulations, some of which are so 
small as to require a lens for their detection. On superficial examination 
these might be regarded as of the same nature with those found in the 
cutis. That they are really inflammatory in their origin is indicated by 
the large size of the cells, and their obvious development from connective 
tissue corpuscles, as well as by the absence of any reticulum, I have 
never observed any change in the muscular or tendinous tissues them- 
selves. (See Plate VII., Fig. 2.) 


Observations relating to the Lymphatic Capillaries. 


Until the publication of v. Recklinghausen’s researches in 1862* it was 
not known by what sort of channels the lymphatic system commenced. 
In the few tissues in which anatomists had succeeded in filling them 
-with injection, most observers, including Briicke and Ludwig, regarded 

them as mere interstices not lined by any membrane.  v. KReckling- 
hausen not only proved the existence of lymphatic capillaries but 
demonstrated their structure by the method to which I have already 
chad oceasion to refer. This method consists in subjecting the tissue to 
the action of an extremely weak solution of nitrate of silver (either, by 
injection or imbibition) for a few seconds, and. then exposing it. tothe 
light, by which means the chloride of silver first deposited in the substance 
of certain elements of the tissue assumes a reddish-brown colour. When 
_this method is successfully applied to the examination of the lymphatics, 
a mosaic of dark-brown. lines, (see Plate VIL., Figs. 1 and..2,) is 
brought into view; these lines correspond to the edges of the epithelial 
plates, or more properly to the interstitial cement which separates them 
from. each other. 

The arrangement and structure of the lymphatic capillary channels 
have now been satisfactorily made out in almost all the internal organs—in 
the lungs (Wywodsoff), in the liver (MacGillavry and Chrzonszezewsky ), 

in the mucous membranes (His and Frey), in the pleura (Chrzon- 
_szezewsky, Afonassiew, Dybkowsky), in the peritoneum (v. Reckling- 
hausen and Schweigger-Seidei). With respect to the last-mentioned 
structures, the original discovery of v. Recklinghausen that the serous 
_ cavities communicate with the lymphatic vessels, has been confirmed by 
_the observations of Schweigger-Seidel. and Chrzonszezewsky as regards 
the communication of the peritoneum with the superficial network of the 
lymphatic capillaries on the under surface of the diaphragm, by Dyb- 
kowsky as regards the costal pleura, and by Afonassiew as regards, the 
pulmonary pleura ; so that there can now be no doubt that these great 
cavities play a most important part, not only in the physiology of absorp- 
tion, but in the diffusion and distribution of infective materials. 
_. Thave already stated that in the skin I have entirely failed in tracing 
the relation’ of tuberculosis to the lymphatic capillaries. Professor 
Klebs (of Berne), however, has been more successful.t His observations, 
although few in number, are clearly of great importance in their bearing 
on the question whether or not the absorbents are to be regarded as the 
_ channel by which tuberculous infection is conveyed. His principal. ex- 








~Ato., Berlin, 1862, 


* vy. Recklinghausen, Die Lymphgefisse und ihre Beziehung zum Bindegewebe. 
{ Klebs, loc. cit. p, 285. | 
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perimental results are as follows: a liquid consisting of finely commi- 
nuted cheesy tubercle from the lungs of a phthisical patient was injected 
in extremely small quantity with a hypodermic syringe into the perito- 
neal cavities of three guinea pigs. They were killed at periods of 30, 
43, and 70 days after inoculation. In the first, miliary tubercles were 
found in the peritoneum at the point of insertion, in the serous invest- 
ment of the liver, spleen and kidneys, in the diaphragm and in the lungs. 
In the second, the peritoneal lesions were similar but more extensive, 
in addition to which the mesenteric and bronchial glands were much 
diseased. In the third animal some of the organs affected in the prece- 
ding cases, and particularly the lungs, were free from disease, but the 
alteration of the bronchial glands was much more advanced, from which 
he concluded that they were infected directly from the diaphragm. In 
each case Klebs applied the method of v. Recklinghausen for the inves- 
tigation of the condition of the lymphatics. It was found that the nodules, 
which were confined to the peritonzal surface, were smallest and most 
numerous on the centrum tendineum. Tn the most minute of these 
miliary granulations a very distinct relation could be traced between the 
arrangement of the cells of the new growth and the rectangular network 
of lymphatic capillaries, (discovered by vy. Recklinghausen,) which 
lies under the epithelium. It was observed that wherever there were 
tubercles the network was interrupted, and that the smallest tubercles 
were often situated at the junction of several lymphatic channels, The 
author admits that the tuberculous mass spreads into the intermediary 
substance (Grundsubstanz of v. Recklinghausen), between the lympha- 
tic channels, but states that at the edge of each granulation it “ stretches 
out in processes,” each of which corresponds to a lymphatic channel, 
within which he infers the new growth must have originated. He further 
believes that the epithelium of the lymphatic capillaries, which here as 
elsewhere consists of oblong plates with wavy contours, each containing 
an oval nucleus much smaller than itself, is transformed into “tubercle 
corpuscles ;” or in other words that there is a proliferation of the lym- 


phatic epithelium, similar to that which Rindfleisch * supposes to occur 





in tuberculosis of the omentum—the newly-formed cells first filling the 
lumen of the vessel and then bulging it out so as to take the place of the 
intermediary substance. 

On the 24th of October I inoculated several guinea pigs by the method 
employed by Klebs. In three of these animals which were examined 
respectively on the 9th of January, the 19th of February, and the 10th of 
March 1869, I had the opportunity of verifying the perfect accuracy of his 
description, so far as relates to the distribution of tuberculous granulation 
on the peritonzai surface of the diaphragm ; but I have been unable to 
trace any indication of the origin of lymphoid corpuscles from epithelial 
elements. 

The results of my investigation of this question are as follows: The 
arrangement of the lymphatic vessels in the centrum tendineum depends 
upon that of the two tendinous layers of which the aponeurosis consists. 
Of these layers, the lower, which is the strongest, consists of fibres 
having the same direction as those muscular fibres of the diaphragm 
which take their origin from the ribs; so that they converge backwards 
and towards the middle line. The upper layer, which is much less 
distinct, has the same general direction as the muscular fibres which are 
inserted into the posterior edge of the central tendon. The fibres of 
the inferior layer are divided into bundles by splits or intervals of 
sufficient size to be visible to the naked eye, The lymphatic vessels on 


i i 4 
* Rindfleisch, Lehrbuch der pathologischen Gewebelehre, p. 221, 
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the peritonzal aspect of the aponeurosis present themselves in two APPENDIX. 
forms ; (1) Sinuses or lacunz, which lie immediately underneath the 
epithelium of the peritoneum, embedded as it were in the basement No. 5. 





membrane (Grundsubstanz of v. Recklinghausen). (2) Radiating ibaa 
channels which occupy the spaces between the tendons. The lacune c. of 4 


are of the most various forms; they are scattered very irregularly on Tuberele, by 
the under surface of the central part of the aponeurosis, occupying a Dr. Sanderson, 
space greater than that of the intervals which separate them from each 
other. (See Plate VIII., Fig. 1.) They communicate by tubular channels 
so as to form a kind of plexus underneath the epithelium. Both the 
lacune and the channels of communication are lined with an endothelium 
of great beauty and regularity, consisting of plates which differ from 
those of the veins and arteries in their larger size and remarkably 
sinuous outlines, a peculiarity of form which renders it impossible to 
mistake them for any other epithelial structure in the body. They com- 
municate directly with the deeper layer of intertendinous radiating 
vessels already mentioned, by which the lymph is conveyed towards 
the centre of the aponeurosis, there to be discharged into larger lym- 
phatic trunks which, according to Ludwig and Schweigger-Seidel, tend 
towards the anterior wall of the thorax, and thus find their way to the 
thoracic duct. It is evident that if Professor Klebs is right in supposing 
that the tuberculous new growth is either contained in the lymphatic 
channels, or springs from their walls, the distribution of the diseased 
product in the tuberculized diaphragm must correspond to the arrange- 
ment of lymphatic vessels above described. My investigations afford 
no support to this supposition. ‘They show (1) that as regards the 
tissue immediately underneath the epithelium, the arrangement of the 
nodules or granulations has no relation to the lymphatic lacunz ; and 
(2) that the radiating intertendinous lymphatics never contain collec- 
tions of lymph corpuscles. The origin and growth of granulations on the 
under surface of the diaphragm consist here, as in the rest of the 
peritoneum, of the multiplication of corpuscles already existing and 
forming part of the affected tissue. By the examination of numerous 
healthy diaphragms, I have ascertained that normal adenoid tissue, 
presenting the usual characters, and differing in no respect from that 
which constitutes tuberculous granulations, is to be found under both 
layers of serous membrane, and that it exists in such abundance in the 
neighbourhood of the superficial veins on the peritoneal surface of the 
aponeurosis that it forms sheaths to those vessels. ‘These sheaths are 
so distinct and well marked, that in diaphragms not stained but merely 
rendered transparent by steeping in glycerine, the course of the veins 
can be traced as opaque lines when the membrane is examined under a 
low power ; the adventitia of the superficial arteries presents no such 
peculiarities. 
In correspondence with these facts as to the natural adenoid pulp I 
found that in the animal examined on the 9th of January, all the 
numerous granulations which existed on the peritonxal surface of the 
- diaphragm were in relation with vessels, and that in the smallest granu- 
lations it could be distinctly seen that the new growth sprang not from 
the adventitia of an artery, but from the adenoid sheath of a vein. 
From my later dissections it appeared that each granulation eventually 
projects above the surface of the membrane, first as a rounded elevation, 
then as a wart or papilla, being finally converted by the flattening of its 
apex into a round disc attached by the middle of one side tu the surface 
of the membrane; the other side being in contact with the opposed 
surface of the liver. If other evidence were wanting that the tuber- 
culous new growth does not originate from the walls of the lymphatic 
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Additional Observations as to the Structural. Changes observed in | 
the Liver, a 


The structure of the liver of the guinea-pig resembles very closely» 


that of the rabbit, which has been minutely studied by Hering:* In 
hardened livers it is easy to demonstrate the arrangement of the intra-_ 
lobular capillaries. In-sections at right angles to the intra-lobular vein. 
they are seen to converge from all sides to the axis of the lobule. Ex- 
tremely numerous near the periphery of the acinus, they diminish in: 
number towards the centre, by the repeated confluence of two into one, 
Consequently all the capillaries tend towards the axis, so that in every ~ 
section cut longitudinally the direction of the blood stream may be readily | 
determined. ‘Thus the capillaries may be regarded as a framework of 
radiating cylinders in which the liver substance is contained, filling, 
up the whole of the space not occupied by the vessels; whence «it. 
necessarily follows: that the liver substance, although in every section 
parallel to the general direction of the vessels, it looks as if it were 
divided into separate masses, cannot really be so ; and that in reality it 
must form a network of columns of cells, which, as regards the space it 
occupies is complementary to that formed by the capillaries. These 
columns do not (as appears to be the case in the rabbit) consist of 
single rows of cells; for it is almost always seen, when they are cut across, 
that at least two cells are divided. 

The structure. and mode of origin of the bile ducts, from their great 
importance in relation to morbid changes, require special consideration. 
In the guinea pig the smallest bile ducts are cylinders ;,,,_in diameter, 
with lumina measuring 3,45”. Each consists of a membranous tube 
enclosing nucleated cells, the nuclei of which are of the same size as 
those of the liver cells, and closely resemble them. In general these 
terminal tubes are to be met with only in the inter-lobular spaces ; but 
they can be often seen to penetrate into the peripheral masses of cells, 
In certain laminar expansions of liver substance which are to be found 
on the outer surface of the portal lymphatic glands, I have been able to 
observe that these ducts lined with epithelium sometimes end in cylin- 
drical columns of true liver ‘cells, the arrangement of which, although 
much less regular than that of the epithelium, shows distinctly that they. 
surround an axial channel. In this case the relation between the epi- 
thelial and gland cells corresponds completely to that which holds in 
reptiles. In these animals the glandular cells form cylindrical columns 
the constituent elements of which are arranged like epithelium in a 
regular and symmetrical manner round the axial duct. No such arrange- 
ment can be traced in the lobules of the guinea pig’s liver, for here the 
acinous type of structure so predominates over the tubular that the 
latter is wholly indistinguishable. In the guinea pig the arrangement of 
the intra-lobular ducts is no doubt the same as in the rabbit, in which 
Hering has shown that they are minute channels hollowed out, as it were, 
in the walls of contiguous cells. These channels run in a direction 
parallel to that of the radiating capillaries, and are connected with each 


eee 


* Hering, Ueber den Bau der Wirbelthierleber, Sitz.-Berichte der Wiener Akad. 
d. Wissensch. Bd, liv. p. 336; Schultze’s. Archiv., Bd. iii. p. 88. See also Eberth, 
Untersuch, iiber die Leber der Wirbelthiere, Schultze’s Archiv., Bd. iii. p. 423. 






vessels, it might be found in the fact, that although the distribution of — 
those vessels on the upper and under surface of the membrane isso 
entirely different, the granulations found on the pleural surface were‘as 
numerous as those on the peritoneal and had the same arrangement. — ~ _ 
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other by cross branches of communication, so that the whole assumes ‘ 


(when seen in a longitudinal section) the appearance of a network of 
oblong spaces; whence it necessarily follows that each bile channel 
occupies the axis of one of the columns of liver cells already described. 
The return of the structure to the original tubular type, when no longer 
compelled to conform to the general acinous plan on which the organ is 
constructed in the higher animals, will be seen to have an important 
_ pathological bearing as indicating that the epithelial and gland cells are 
in reality homologous structures. 


The capillary framework of the acini may be demonstrated in the’ 


healthy liver by the method of His. (See Plate III., Figs. 1 and 2.) In ex- 


amining the eapillaries thus exposed, it is seen that in addition to their. 


considerable diameter as compared with capillaries elsewhere, they look as 
if'they were surrounded by a continuous sheathing of apparently homo- 
geneous membrane irregularly scattered with round cells, the nuclei of 
which are readily stained by carmine. In the human liver the appear= 
ance is perfectly similar. ‘The researches of MacGillavry* have shown 
that this sheath belongs to the lymphatic system. He has found by 
injection that in the liver, as in the brain, the capillaries are surrounded 
by lymph channels which in fact. are the beginnings of the absorbent 
system of the gland. Following the capillaries towards the periphery 
of the lobules, they enter the larger lymphatic channels, which stand 


to the ducts in a relation similar to that in which’ the pulmonary 


lymphatics stand to the bronchi.” At the hilus and in the ligamentum- 
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hepatico-duodenale they pass through a number of lymphatic glands, ° 


and are no doubt in close relation with the masses of adenoid tissue 
which, as I have already said, are to be found even in the healthy liver 
in the portal canals. : 

“As regards the general structural character of the changes which are 
produced in the liver by the tuberculous infection, I have nothing to 
add to my former statements. ‘They have been since described by Dr. 
_ Petroff and by Dr. Fox, whose accounts agree in all essential respects 
with my own. The chief change, says Dr. Fox, “is the appearance 
“of a tissue of a glistening, semi-transparent character, which occupies 
“ the substance of the organ to avariable extent. Sometimes it only occurs 
-in little specks of the size of a pin’s head or a poppy seed; sometimes 

it is in larger masses; sometimes it runs in lines, mapping out the 
acini very distinctly ; sometimes it is found in irregular masses in 
“which there is no trace of liver structure visible to the naked eye ; 
** or the conditions before described may be reversed, and remains of 
_ “ natural-looking liver tissue may be seen running in lines irregularly 
“through the semi-transparent tissue.”t The observations of Dr. A. 
Petroff,{ although short, are comprehensive and very clearly expressed. 
He differs from Dr. Fox and myself only in one particular, namely, 
in stating that although the new growth, as a rule, originates from the 
inter-lobular spaces, distinct masses of it are sometimes found either 
around the intra-lobular veins or even in the substance of an acinus, 
which are not continuous with the larger layers or masses by which the 
lobules are separated from each other. 

There being, therefore, a complete concurrence of observation as to 

the. general features of the process, we are in a position to proceed to 
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* MacGillavry, Zur Anatomie der Leber, Sitzungsbr. der Wiener Akad. 1864, 
Bd. 1. p. 207. - 
+ Fox, loc. cit. p. 12. 
t Dr. A. Petroff, Prof. in Kasan, Zur Impfbarkeit der Tuberculose Vireh. Archiv. 
B. xliv. 8. 129. 
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the examination of the other questions which suggested themselves at 
the close of my last year’s inquiry ; as, for example, 

1, From what normal structure does the cellular reticulum, which at 
first constitutes the whole of the new growth, originate ? 

2. What is the ultimate destiny of the diseased parts ? 

I propose to consider each of these in succession. 

Relation of the new Growth to existing Structures.—In the ‘liver, 
as in the lymphatic glands, different parts of the same organ are always 
found to be in different stages of alteration. Thus at an early period, 
as, for example, six weeks after infection, the only changes which can 
be discovered by the naked eye consist in general enlargement and 
unnatural paleness of the whole organ, with granulations, masses, or 
lamin of transparent material scattered through its substance. But on 
minute examination, even of the most healthy parts of such a liver, 
important structural alterations are discovered, both in the acini them- 
selves and in the inter-lobular tissue. In cross sections of the inter-lobular 
spaces, €.g., sections made near the surface in planes parallel to that of 
the capsule, it is seen that the inter-lobular vessels and ducts, instead of 
being in immediate contact with the peripheral ends of the columns, are 
sheathed in adenoid reticulum. ‘The meshes of this reticulum are in 
some parts so minute as to contain only single lymph corpuscles (Plate FV., 
Fig. 4,) while in others they are of various sizes. Thelarger spaces 
contain veins or arteries (lymphatics?) and ducts. The smaller enclose 
masses of lymphoid corpuscles, the position and relations of which may 


-be correctly stated by saying that they and the fine reticulum by which 


they are held together, fill up all the space not occupied by the vascular 
structures above mentioned. In pencilled sections these masses are apt 
to be removed altogether, so that the network which occupies the portal 
canal appears much coarser than in its original condition. (See PlateVL., 
Fig. 3.) The portal veins and arteries are unaltered, but it is constantly 
observed that the ducts, and especially those that are in immediate rela- 
tion with liver cells, are enlarged, and that their epithelium has lost its 
regularity of arrangement. From the examination of a great number 
of similar sections, I infer that in the inter-lobular spaces the disease 
begins as an overgrowth of the normal adenoid pulp of the portal 
canals. In the acini the first change observed is a remarkable one. 
It consists in dilatation of the radiating capillary blood channels and 
in the appearance of corpuscles in great number within these channels, 
many of which cannot be distinguished from the colourless corpuscles 
of the blood, while others differ from them both in size and appearance. 
They measure from zy,” to op”; the larger are nucleated, the 
smaller might be described as themselves nuclei. (See Plate IIL, 
Fig. 4, and Plate VI., Fig. 4.) Here and there they collect in great num- 
bers, so as to choke up the vessel in which they appear to be contained. 
They differ mainly in their variability of size from the corpuscles of 
the reticulum, which seldom exceed 3,45” in diameter. These appear- 
ances clearly admit. of two interpretations. It may be supposed, 
either that the bodies in question are in reality what they seem to be, or 
that they are corpuscles which have originated in the vascular sheath, 
and have grown into the capillaries. It is not possible to determine 
by direct observation which of these views is the true one, 

As a strong ground for believing that the bodies in question are inside 
of the capillaries, it is to be borne in mind that the existence of large 
numbers of colourless corpuscles in the blood vessels leading from 
adventitious adenoid tissue, is a condition which has been already 
met with in our study of the omentum ; and further, that in all pro- 
bability the spleen during its first stage of morbid overgrowth delivers 
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into the portal circulation many more colourless blood corpuscles than 
in its natural condition. The large size of the corpuscles seems to me 
to tell as much against the one view as the other; for in this respect 
they differ as completely from the colourless corpuscles of the blood as 
from those of the adenoid reticulum. Whatever may be the origin of 
these bodies, it is certain that their presence must conduce, with other 
causes to be immediately mentioned, to obstruct the intra-lobular circu- 
lation ; for it is constantly observed that the vessels in which they are 
found are either obliterated or plugged with blood discs. ~ 

The eventual result of the morbid process is the conversion of the 
whole organ into a mass of semi-transparent aspect, which resembles both 
in consistence and structure a lymphatic gland in advanced fibrous 
degeneration. ‘The steps which lead to this result are as follows :—We 
have already seen how all the tubular organs in the portal canals lie in 
a network of transparent intermediary substance continuous with that 
which forms the adenoid reticulum, and that in an early stage of 
disease this network becomes coarser and more distinct. It is very 
difficult to trace this structure into the acini, so long as their condition is 
unaltered ; but in preparations of the kind represented in Plate III., Fig. 1, 
in which the intra-lobular vascular network is freed from the liver cells 
by pencilling, I have always found that bands or strings of hyaline 
substance bridge over the interspaces between the capillaries at dis- 
tances which evidently correspond to the width of the liver cells ; so that 
from my own observation I am inclined to concur with those who believe 
that the organ is pervaded throughout by a framework of hyaline bands, 
which has the same relation both to the capillaries and to the cellular 
elements of the organ as that which exists between the corresponding 
structures in the lymphatic glands. Whatever conclusion we may 
arrive at as to the presence of the so-called tela conjunctiva in the healthy 
organ, there is no doubt that as soon as the tissue of a lobule becomes 
affected by tuberculous disease, the existence of such a framework be- 
comes obvious ; and that the first change by which the encroachment of 
the inter-lobular new growth of the glandular tissue is indicated consists 
in the development of transparent bands or threads, in the interlacing of 
which the capillaries and liver cells gradually become involved. The 
arrangement of these bands is such, that in proportion as they become 
thicker and stronger the affected tissue is converted into a fibrous looking 
meshwork, in the holes of which the original elements are imprisoned. 
In this way the liver cells become broken up into masses which are 
separated from each other by septa of transparent material. Hence two 
results follow—on the one hand the capillaries collapse and lose them 
selves in the trabecule of the newly formed stroma, while on the other 
the liver cells, which at first struggle for existence with adventitious 
cellular elements in the loculi of the stroma, finally waste away, the 
nucleus often remaining after the body of the cell has disappeared. 

Simultaneously with this change the terminal bile ducts become the 
seat of another and most remarkable alteration. In all specimens in which 
the diseased process is far advanced, certain spots are to be observed in 
the sections which are distinguished by their extreme transparency, not 
merely from those parts in which the liver cells are still in situ, but from 
the general mass of diseased tissue of which they forma part. The trans- 
parency of these spots is found to be due to the fact that the loculi, 
instead of containing liver cells or the remains of their disintegration, 
are occupied by bile-duct epithelium. In comparing them with sections 
of normal bile ducts it is found that the form and measurement of the 
cells are identical, and that they differ in nothing excepting the irregular 
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size and contour of the loculi themselves, and the absence of any arrange- 
ment in their contents. The only other view which can be entertained 
of their nature is that they are liver cells which have lost their granular 
contents, retaining their nuclei; in favour of which it is to be noticed 
that loculi are often to be found which are partly filled with liver cells 
and partly with epithelial cells. (See Plate IIL. Fig. 3.) ah 

The final stage of the process is easily described. All cellular elements 
disappear excepting a few scattered lymph corpuscles, What remains 
is a fibrous network in the arrangement of which that of the tissue which 
it has supplanted may still be traced. In other respects it resembles the 
corresponding structures which we. have already studied in the, spleen 
and lymphatic glands (Plate VI, Fig. 4). Thus it appears that. the 
adventitious adenoid pulp of the liver is liable to a process of. fibroid 
degeneration which corresponds in all its important features. to that 
which affects the natural tissue in those organs of which it forms the 
essential constituent. 


Additional Observations as to Tuberculosis of the Lungs. 


In the lungs the lesions are so uniform in their character in all the ani- 
mals I have examined that I have nothing to add to the general descrip- 
tion given last year, and shall confine myself to those questions which 
were then left undecided, and to others which arise out of observations 
made since. These refer to the relations of the adventitious masses of 
adenoid pulp which were designated in my last report peribronchial 
granulations, with those which exist normally in the lung, as well as to 
the irongrey nodules. treseeg 39 

Considering that these granulations occupy the same position and 
have the same structure as the normal ones, differing from them only in 
size, it is natural to conclude that the relation between diseased and healthy 
structure is the same in the lungs as we have already found it to be in the 
peritoneum. As to the significance of the semi-transparent nodules which 


have been so often compared to miliary tubercles, repeated observations ~ 


have shown me that the structure represented in my fourth figure (see 


former Report) is uniformly met with in microscopical sections of these es 


bodies; and that in fact the semi-transparent nodules are not so analogous 
to miliary tubercles as to blocks of lobular catarrhal pneumonia, -They 
owe their transparency not to the structural elements of tubercle, but to 
cells identical in size and appearance with the natural alveolar cells of the 
lung. In order to understand the nature of the pathological process of 
which these nodules are the expression, the manifestations of disease 
must be studied separately in each element of the original: tissue; Bs, 
in the alveolar cells, the alveolar and bronchial, epithelium, the blood 
vessels and lymphatics, Rit 
The alveolar cells are nucleated bodies which are always to be found. 
in the alveolar cavities of the healthy lung.. Each probably consists of a 
solid envelope of transparent substance collected round a more refractive 
central part. They usually contain a good many granules of black pig- 
ment, which are embedded in the envelope along with other granules of 
different chemical constitution. When seen in the healthy injeeted 
lung they look as if they filled the spaces between the network of capil- 
laries which covers the internal surface of each alveolus. ‘This arrange- 
ment, although it is, I believe, quite accidental, has led to their being 
often described as epithelium, in consequence of which much confusion 
has been introduced into the subject. The true alveolar epithelium is 
very difficult to demonstrate. Its elements are much smaller than those. 
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above described, and correspond in structure and arrangement with 
those of the terminal bronchial tubes. The latter can be readily studied 
in sections recently prepared by v. Recklinghausen’s method. In such 
sections the epithelium may either be examined in situ, or may be pre- 
pared separately. It consists of oval or oblong plates (Plate V., Fig. 4), 
each of which contains a spherical nucleus about half as wide as itself. 
As the epithelium nuclei are readily stained by neutral solution of ecar- 
mine, the bronchial epithelium, when so stained resembles a collection of 
lymph corpuscles, and when seen in double layer may be easily mistaken 
fora granulation, for which reason carmine staining-is rather a hindrance 
than a help in studying diseased lungs. On tracing this terminal epithe- 
lium into the lobule into which the bronchiole leads, it is seen to fade 
away gradually till it becomes imperceptible, the reason apparently 
being that it is so exceedingly delicate that it is destroyed by any 
of the ordinary liquids used under the microscope. That the epithe- 
lium really does extend into the alveoli themselves without materially 
changing its form, has I think been satisfactorily demonstrated by 
Chrzonszezewsky.* . 

In the alveolar walls of the healthy uninjected lung no structure can 
be distinguished excepting the delicate elastic framework of fibres by 
which the septa are supported. But in the diseased parts these septa 
are thickened in a way which I described last year as analogous to the 
thickening of the trabecule of the spleen and lymphatic glands by the 
interstitial growth of nucleated cells. That the irongrey nodules do not 
consist entirely of alveolar cells may be readily proved by applying the 
process of pencilling to microscopical sections made parallel to the ‘sur- 
face. By this means all the alveolar cells may be worked out, while the 
parietal cells are retained in their place by the connective substance of 
the septum in which they originate and are embedded. 

In animals killed at an early stage of tuberculosis, that is to say, 
about four weeks after inoculation with tuberculous matter, no change 
is observed excepting that the peribronchial adenoid pulp is increased, 
or in other words, that true miliary granulations are formed in the 
neighbourhood of the terminal bronchioles. This fact appears to afford 
the key to the mode in which the irongrey nodules are produced. 
Whether the choking up of the air cells is a merely mechanical result of 
the accumulation of adventitious matter around the bronchioles or of a 
catarrhal process, there can, I think, be little doubt that the granulation 
stands to the block of lobular pneumonia in the relation of cause to effect, 
and that when a kernel of adenoid pulp occupies the centre of a nodule 
the fact signifies that the nodule originated from it. 

~ We have, lastly, to consider the relation of the process to the absor- 


“bent vessels. It has been long known that the lymphatics of the lungs 


may be divided into a superficial and a deep system of vessels. In the 
dog} the superficial lymphatics spread over the whole surface of the 
organ in the form of a network, the vessels following the divisions 
between; the lobules... From this network the lymph finds its way, by 
vessels which sink into the depth of the lung along with veins, and then 
accompany the bronchial tubes to their origin. In this course the 
lymphatics form more or less perfect sheaths around the blood 
vessels and bronchi. When the lymphatics of the lung are injected 





* Chrzonszezewsky, Ueber das Epithel. der Lungenblischen der Siugethiere, Wiirz- 
burger Med. Ztscht. Bd. iv. p. 206. 

t Wywodzoff, Die Lymphwege der Lunge, Wiener Med. Jahrbicher, Bd. xi. p. 1, 
1866, 
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Arrrnpix. in the dog the mass may be traced even into the septa of the alveoli. 
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From the alveoli the lymphatic channels converge so as to form larger 
vessels, which commence in the immediate neighbourhood of the bron- 
chioles and terminal arterioles. At these points of confluence, says 
Wywodzoff, collections of lymph corpuscles are always to be found, 
which he supposes to be contained within the lymphatic cavity. How- 
ever this may be, the fact is of great interest as showing the close rela- 
tion between these masses and the absorbents. The observations of 
Wywodzoff relate entirely to the pulmonary lymphatic system of 
the dog. It has been shown by Afonassiew,* that if carmine is injected 
into the pleura of the living guinea-pig, the liquid finds its way into the 
deep lymphatics which accompany and surround the lymphatic tubes, 
the course of which is indicated by the staining of the tissue ; so that 
there is every reason to believe that the superficial system of absorbents 
communicates with the deep system in the same way in the rodents 
as in the dog. 


CONCLUSIONS. 


1. The characteristic product of tuberculosis is not an aggregation 
of shrivelled particles of irregular form, but a tissue composed of 
lymph corpuscles held together by a network of hyaline connective 
substance. 


2. There is a close structural analogy between this tissue and that of 
certain follicular organs belonging to the lymphatic system, e.g., the 
follicles of Peyer, the ampulla of the lymphatic glands, &e. 


3. All the favourite seats of tubercle are naturally characterized by 
the presence of this tissue, which, from the analogy stated above, may 
properly be called adenoid.t 


4, The natural distribution of adenoid tissue in the body is in intimate 
relation with the lymphatic system. In the great serous membranes (which 
v. Recklinghausen’s discoveries have taught us to regard as walls of 
lymphatic reservoirs) it forms sheaths round the blood-vessels, or masses 
of microscopical dimensions and irregular contour underneath the 
epithelium. In the solid viscera it is distributed here and there in the 
course of the lymphatic channels. 


5. In the peritoneum, tuberculosis primarily consists in the enlarge- 
ment or overgrowth of these sheaths or microscopical masses of adenoid 
tissue, and consequently the tuberculous nodules which are formed 
have the same intimate structure, and stand in the same anatomical 
relation to the vessels and epithelium. In the viscera the essential 
lesions also consist, not in new growth, but in overgrowth of pre-existing 
masses of adenoid tissue. 


6. The primary local lesion in artificial tuberculosis, whether the cause 
be simple wound or specific inoculation, consists in the development at the 
seat of injury of granulations or nodules which have similar structural 
characters with those of adenoid tissue elsewhere, but cannot as yet be 
shown to be in relation with the absorbent vessels. 


ee 


* Afonassiew, Ueber den Anfang der Lymphgefiisse in den serésen Hiuten, Virch. 
Arch. Bd. xliv. p. 37. 

+ The term adenoid has been introduced into pathological nomenclature in an 
entirely different sense. It has been applied to tumours which consist essentially in 
overgrowth of elements belonging not to adenoid, but to acinous glands, e.g., of the 
epithelium of the liver and breast respectively, | 
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casket eae first step in the dissemination of tubercle, consists in its being Arrenprx, 
absorbed primarily by the lymphatics (which convey it to the lymphatic 





glands of which they are tributaries), and secondarily by the veins. No. 5. 

Having thus entered the systemic circulation, it is distributed universally On, the 

b . Inoculability, 
y the arteries. ‘The serous membranes seem, however, by preference &e. of 

to appropriate it, and from them it extends by contiguity to the super- Tubercle, by 

ficial parts of the organs which they cover. Dr. Sanderson. 





8. The final stage of the process consists in the tertiary infection of 
the glands of each diseased organ, which glands consequently undergo 
enlargement and induration, and eventually become partially caseous. 
The enlargement is due to the multiplication of cells in all the tissues 
of the organ, but more particularly in the alveoli—the hardening to a 
process of fibrous degeneration—while the caseation consists in slow 
necrosis of the previously hardened and anemic parts. From the first 
the gland is incapable of performing its functions, but it is not until 
induration commences that the absorbents of the organ to which it 
belongs are completely obstructed. 


9. In the liver of the guinea-pig, and in some other organs, tuberculous 
tissue undergoes a fibroid degeneration and caseation, the results of 
which cannot be distinguished from those observed in the normal adenoid 
tissue of the lymphatic glands and of the spleen. 


10. As regards the question of a specific contagium of tubercle, we 
think it very important to note that this is not as yet disproved by the 
facts of traumatic tuberculosis. It still remains open to inquiry whether 
or not injuries which are of such a nature that air is completely 
excluded from contact with the injured part are capable of originating 
a tuberculous process. The results of the following experiments under- 
taken at the instance of Mr. Simon, with special reference to this 
question, seem indeed to suggest that they may not be so. Setons 
steeped in carbolic acid were inserted in 10 guinea-pigs on the 24th of 
September 1868, each animalreceiving two. At the same time extensive 
fractures of both scapula were produced on five others, care being taken 
not to injure the integuments. No tuberculosis or other disease of inter- 
nal organs resulted in either case. These facts certainly point to the 
necessity of further investigation in this direction. 
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EXPLANATION oF Pratn I.* 


Fig. 1. A knot of capillaries from the peritoneum in the neighbour- 
: hood of the pancreas. a. Arteriole. 6. Vein. ¢. Mass of lymph 

~ corpuscles in which the capillaries are embedded. d.- Network of 
omentum. From a healthy guinea-pig ; the vessels have been filled with 
carmine by Chrzonszczewsky’s method. Magnified 460 diam. | 


Fig. 2. An artery partly surrounded by a vascular, adenoid sheath ; 
from the same- preparation as Fig. 1. The large connective tissue 
corpuscles (a,d.) stained with carmine differ from lymph corpuscles. 
principally in size. They present the appearance of round or oval 
masses in which neither granules nor nuclei can be discovered. Magnified 
650 diam. ARH f 


Fig. 3. A vein and artery from the same preparation, ‘The vein is 
filled with colourless blood corpuscles or lymph corpuscles, some of — 
which are stained, while others remain of their natural colour. Mag- 
nified 650 diam. | | 4 . 

Fig. 4. Mass of adenoid tissue surrounding capillary loop; the smaller 


vessel can be traced directly from an artery, the larger opens into a 
vein, Magnified 460 diam. 





* All the figures on Plates I.—VII. were drawn by the artist from the microscope, 
with the aid of the “neutral tint reflector.” Those on Plate VIII. were drawn by 
myself with the drawing prism, 
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_ EXPLANATION OF PLATE II. 


_ Fig. 1. Part of a vascular anastomosis from the peritoneal fold 
enclosing the pancreas, from a tuberculized guinea pig.. The drawing 
shows the relation between the tuberculous nodules and the larger 
vessels of the peritoneum. The vessels occupy the axis of a cylin- 
drical sheath in which two kinds of tissue can be distinguished, viz. : 
an adenoid layer externally and fat cells internally. The nodules, 
which are of extreme transparency, are outgrowths from the adenoid 
part of the sheath. a.a, Nodules. 6. Peritonwal membrane. Mag- 
nified 7 diam. . 
_ Fig. 2. Part of vascular sheath from the same preparation magnified 
100 diam. a, External adenoid layer. 5. Internal adipose tissue. 

Fig. 8. Aggregation of lymphoid corpuscles underneath the peritonxal 
epithelium in a healthy animal. a.a. Network of omentum. 6. Nuclei 
of epithelium. Magnified:650 diam. | 

Fig. 4. Epithelium of healthy omentum, prepared by v. Reckling- 
hausen’s method. a.a. Epithelium covering an artery and vein, 
6.6. Epithelium covering the adenoid sheath. At ce. the epithelium 
is deficient. Magnified 650 diam. 


Fig. 5. Epithelium covering a tuberculous nodule. Magnified 650 
diam. | 
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EXPLANATION OF PLATE III. 


Fig. 1. Tela conjunctiva of the human liver. a. Granulation of 
adenoid tissue. 6.6, Nuclei embedded in the sheaths of the capil- 
laries. c.c. Liver cells, most of which have been removed from the 
framework by pencilling. (From a case of general lymphoma commu- 
nicated to the Pathological Society by Dr. Murchison). Magnified 
460 diam. 

Fig. 2. Reticulum of liver of guinea-pig in early stage of tuberculosis. 
6. and c, as in Fig. 1, magnified 460 diam. The two drawings are 
intended to illustrate the mode in which overgrowth of lymph cor- 
puscles commences in the sheaths of the capillaries of the acini, which 
sheaths collectively constitute what is called the tela conjunctiva. 
They further show the anatomical correspondence between lymphoma 
and tuberculosis. 

Fig. 3. Liver of guinea-pig, No. 56, (2d series). a. Vascular spaces 
containing lymph corpuscles and coloured blood corpuscles. 4. Liver 
cells. ce. Reticulum. d. Nuclei of epithelium contained in dilated bile 
ducts. Magnified 460 diam. 

Fig. 4. Section of the same liver in an earlier stage of alteration. 
a. Vascular spaces. Many of the lymph corpuscles are of large size 
and nucleated. 6. Liver cells. Magnified 460 diam. 
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EXPLANATION OF PLATE IV. 


Fig. 1, A medullary cylinder of a healthy lymphatic gland. a 
Cylinder of adenoid tissue in the meshes of which numerous lymph 
corpuscles are embedded. 6. Coarser network of lymph sinus from 
which the lymph corpuscles have been removed by pencilling. Mag- 
-nified 650 diam. 


Fig. 2. Summit or extremity of an ampulla. a. Reticulum of the 
ampulla, 6. Limiting membrane of the ampulla, the structure of which 
differs from that of the reticulum only in the closeness of the filaments 
of which it consists. e. The lymph space. d. Fibrous connective 
_ tissue which forms the cortical substance of the gland. With the 
exception of the few lymph corpuscles shown, all have been removed 
by penceilling. Magnified 460 diam. 

Fig. 3. Portion of the same ampulla. The figure is intended to show 
the relation between the reticulum and the vessels. a. Artery, the 
structure of which is seen indistinctly through the sheath of closely woven 
connective tissue which covers it. 6.6. Limiting membrane of the 
ampulla, the structure of which is continuous with that of the sheath of 
the artery. c.c. Reticulum of the ampulla, from the meshes of which 
the lymph cells have been pencilled out. d.d. Capillaries, the sheaths 
of which are united with the filaments of the reticulum. Magnified 
460 diam. 


Fig. 4. Reticulum adjoining an interlobular bile duct from which the 
lymph corpuscules have been removed by pencilling. The meshes of 
the reticulum are oval, their long axes being in the same direction as the 
bile duct ond the vessels accompanying it. Magnified 460 diam. 


Fig. 5. Cross section of four bile ducts, surrounded with adenoid 
tissue, from the reticulum of which almost all the lymph corpuscles 
have been pencilled out. a.a. Bile duct epithelium. 6. Reticulum. 
Magnified 460 diam. 


Fig. 6. Adenoid tissue in the neighbourhood of a minute branch of 
the hepatic artery. (From a liver in advanced fibroid degeneration in 
which the hepatic artery has been injected.)—The reticulum is trans- 
formed into a sponge-like tissue in which lamine take the place of 
filaments. Lymph corpuscles, many of which are nucleated occupy 
some of the loculi. Magnified 460 diam. 


Fig. 7. Lymph corpuscles from blood of portal vein of guinea-pig, 
No. 56, (2d series). Magnified 460 diam. 
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- EXPLANATION OF PLATE V. 


Fig 1. Nodular tubercular overgrowth of adenoid vascular sheath from 
the omentum of a tuberculized guinea-pig, killed four months after inocu- 
lation. ‘The abdominal organs have been injected with Beale’s blue, by 
the coeliac axis. The preparation demonstrates the extreme vascularity 
of tuberculous new growth. The capillaries of new adenoid tissue being 
of great delicacy, they cannot be made out without injection. In the 
present instance the injection had passed into the veins, many of which 
were slightly coloured. Magnified 460 diam. . 


Fig. 2. Section of a pulmonary lobe of a healthy guinea-pig procured for 
the purpose of demonstrating that adenoid tissue, indistinguishable from 
that which constitutes tubercular granulations, exists in the normal lung. 
The section has been made so as to cut across the principal artery and 


bronchus of the lobe. a, artery ; 6, bronchus—the brownish red bodies - 


being imperfect cartilaginous rings ; c, mass of adenoid tissue surrounded 
by a layer of black pigment. This mass is cylindrical, the axis of the 
cylinder being parallel to that of the bronchus and artery, to which 
structures its relative position is always as represented; d, alveolar 
tissue ; e, loose connective tissue surrounding the artery and bronchus. 
Magnified 60 diam. | 


Fig. 3. Apparently healthy lung of guinea-pig, No. 94, (2d series) inocu- 
lated three weeks previously by introducing tuberculous material into the 
peritoneum. The lung was first injected with Prussian: blue by the 
pulmonary artery, and then filled to distension with warm solution of 
gelatine. In fresh sections stained with carmine of the lung solidified in 
this way, microscopical collections of lymph corpuscles (a) could be 
discovered here and there, all of which were in close proximity to small 
arteries or bronchioles. In the drawing a “granulation” of this kind 
is seen lying behind a minute arterial trunk which the knife has hap- 
pened to truncate immediately in front of the centre of the little mass. 
Its rounded form is evidently due to its having grown into an alveolar 
cavity, the capillaries of which may be traced over it. The rich capil- 
lary network (6) which surrounds it belongs to other adjoining alveoli. 
Magnified 200 diam. 


Fig. 4. Shred of epithelium from an infundibulum, stained with 
nitrate of silver. This epithelium does not cease abruptly where the 
internal surface of the infundibulum becomes continuous with that of 
the alveoli, but gradually loses its distinctness, I have failed in my 
endeavours to demonstrate an epithelial layer in the alveoli, but do not 
doubt its existence. Magnified 650 diam, 
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EXPLANATION OF PLATE VI. 


Fig. 1. Section of liver of guinea-pig, No. 56, (2d series), inoculated 
29 weeks before death with transparent material from the supra renal 
eapsule of a patient who had died on the previous day of Addison’s 
disease. The section is vertical to the surface of the organ. a.aa. 
Interlobular bile ducts lined with epithelium. 6.6. Ends of the con- 
verging columns of liver cells of which an acinus is formed. c. Reti- 
culum from the meshes of which the corpuscles originally occupying 
them have been removed by pencilling. From the obliquity of the 
plane of section in relation to the interlobular septum, some parts of it 
appear fibrous, others alveolar. Magnified 460 times. 


Fig. 2. Epithelium of the double layer of peritoneum which encloses 
the extremity of the pancreas of the guinea-pig ; the drawing is intended 
to show the structure of this membrane, in relation to the frequency 
with which it becomes the seat of tubercular granulation. a. Nuclei of 
the epithelium, some belonging to the layer nearest the observer others 
to the layer opposed to it. ‘The reticulated wavy lines represent the 
interstitial cement by which the contiguous elements (scales) are 
united to each other. Those which intersect each other belong to 
different layers. The epithelium where it covers the vein (v.v.) is 
modified in form, the scales being oval or oblong. 6. Apertures in the 
membrane at the edges of which the two layers of epithelium are con- 
tinuous with each other.. Everywhere else the space between the two 
layers is occupied either by vessels or by a meshwork of extremely 
delicate connective tissue fibres, which are continuous with the similar 
tissue which forms the sheaths of the blood-vessels. This tissue is of 
such tenuity that even in preparations stained with carmine, it is not 
distinguishable, unless the epithelium has been removed by previous 
maceration, The lymphoid corpuscles which exist in such numbers in 
certain parts of the same membrane are embedded and originate in this 
structure. 


Fig. 3. Section of liver of guinea-pig inoculated four months pre- 
viously by Dr. Fox with human tubercle. The section is parallel and 
near to the surface of the organ. a. Portal vein and tributaries thereto. 
6. Section of an interlobular duct. ec. Reticulum occupying the greater 
part of the portal canal. d. Cavity containing remains of epithelium. 
As in fig. 1, the cells which originally filled the holes of the reticulum 
have been removed by pencilling. Some have contained adenoid pulp, 
others liver cells (e.) Magnified 460 times. 


Fig. 4, Pencilled section of acinous tissue of liver in advanced fibroid 
degeneration. ‘The reticulum is so abundant, that it seems to constitute 
the whole substance of the organ. The liver cells as well as the adenoid 
pulp have entirely disappeared ; of the cellular forms that remain some 
probably are epithelial nuclei, others which appear to be contained in 
vascular cavities, are I believe of the same nature as the corpuscles met 
with in the earlier stages of the process in the capillaries. Magnified 
460 times, 
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EXPLANATION OF PLATE VII. 


Fig. 1. Vertical section of capsule of spleen of guinea-pig, No. 56 
(2nd series). a. External surface of capsule, the epithelium being 
removed in making the section. 6. Commencement of a splenic trabe- 
cula. c, Adenoid tissue forming a sub-peritoneal granulation, the 
structure of which is continuous with and indistinguishable from that of 
the capsule of the organ. d. Section of a vein. The margin at e. 
corresponds to the position originally occupied by a malpighian follicle, 
the structure of which can no longer be distinguished. A line connect- 
ing the two asterisks would correspond to the natural direction of the 
capsule. All that lies to the right of it may be regarded as new growth. 
Magnified 460 diam. . 


Fig. 2. Section of a new growth occupying the connective tissue 
adjacent to the tendon of the transversalis abdominis and in the imme- 
diate neighbourhood of the inoculation wound ; from guinea-pig, No. 94, 
three weeks after inoculation. Magnified 650 diam. 


Fig. 3. Section of a sub-cutaneous nodule of adenoid tissue in close 
proximity to the inoculation wound, three weeks after inoculation. The 
plane of section is parallel to the surface of the skin. Magnified 460 
diam. 


Fig 4. Section of the same nodule in the opposite direction. a. b.c. d. 
Nucleated cells much larger than the ordinary lymph corpuscles, which 
are met with here and there in the meshes of the stroma. Magnified 
460 diam. 


Fig. 5. Vertical section of capsule of spleen in advanced fibroid 
degeneration. All the cells have disappeared, while the fibroid bands 
have increased remarkably in thickness. The deeply coloured mass 
shown in the upper part of the drawing consists of the same hyaline 
structureless material of which the fibroid bands are composed, 
Similar masses are met with throughout the diseased organ, sections of 
which when stained with carmine appear when viewed with a lens to 
be scattered with red points. No trace of cells or nuclei can be distin- 
guished either in the bands or masses. Magnified 460 diam. 

Fig. 6. Section of the hilus tissue of a lymphatic gland in a similar 
condition of induration. a, A minute artery surrounded by a loculous 
hyaline stroma, containing a few lymph corpuscles. Magnified 460 
diam, 
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. EXPLANATION OF PLATE VIII. 


Fig. 1. A lymphatic lacuna from the peritoneal surface of the dia- 
phragm, v.v. Veins. /./. Lymphatics. The dark lines which ramify in 
the spaces between the vessels are the so-called sap canals of vy. Reck- 
linghausen, Near a. the limiting membrane of the lacuna seems to be 
imperfect. By altering the focal adjustment, the layer of epithelium 
which covers the deep surface of the lacuna can be brought into view. 
The superficial layer appears to lie immediately underneath the peri- 
toneal epithelium, which has here been removed by maceration. 
Magnified 207 diam. 


Fig. 2. Artery and vein, with accompanying lymphatic channel, 
lying immediately under the peritonzai epithelium. In the upper part 
of the preparation, the vascular structures, and sap canals are stained, 
but the staining has accidentally failed in the lower part. It is there 
seen that the vein is covered with an interrupted layer of lymph cor- 
puscles, of which there is no trace in the neighbourhood of the artery. 
a. Artery. v. Vein. J. Lymphatic. s. Sap canals. f. Fibres of con- 
nective tissue which lie immediately underneath the epithelium.  c. 
Inferior layer of central tendon of diaphragm. d. Split between two 
parallel tendinous bundles, into which a branch from the vein penetrates. 
Magnified 207 diam. 


Fig. 3. Normal adenoid tissue of healthy lung from the mass repre- 
sented in Plate V., Fig. 2. Magnified 490 diam. 


Fig. 4. Minute artery and vein from the upper surface of the central 
tendon of the diaphragm of a guinea-pig, into whose peritoneum a trace 
of tuberculous matter had been injected three months previously. The 
vessels are in the immediate neighbourhood of a tuberculous nodule, the 
lymph corpuscles of which surround the vein. This drawing may be 
compared with Plate I., Fig. 3. a, Artery. 6, Vein, containing 
numerous lymph corpuscles. ¢. Superior tendinous layer of the centrum 
tendineum, on the surface of which the vessels lie. Magnified 490 
diam. 
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A.—Notes on the Febrile and some other Morbid Processes with 
reference to their Chemical Investigation, 


Phenomena of The febrile condition is constantly associated with the following 


the febrile abnormal phenomena :—(a.) Increased temperature of the body. (b.) 
ponditiqn. Increased disintegration of albuminous substances. (c.) Diminished 
muscular power. (d.) Diminished ingestion of nutriment. (e.) Diminished 
urinary water (f/f) Diminished powers of the senses and of the 
sensorium, ‘These changes are common to all febrile states, no matter 
what may be their specific origin. I proceed to consider the two first. 
conditions only, with the assistance of such chemical information as it 
has hitherto been possible to gather. 
Temperatures Temperatures up to C. 44° occur in certain spinal injuries and in 
in disease, acute tetanus. Next in order are temperatures which occur only during 
44, nerve the process of dying, 43°37° being the absolute maximum of T. Gi 
affections. temperature) in fatal cases of typhus. At 41°87 begins the agony of 
43°37 in death. The line 41°75 is momentous, because hitherto no patient with 
dying. typhus, whose T. has risen above that line, has been known to recover. 
41°87, agony. J have therefore termed this line the death-line. Patients with shiver 
41:75, or death ing fits in the morning may rise to 41:62 and. not necessarily die ; but 
line. when typhus patients reach the temperature of 41°25 in the morning 
41°62. they always die. ‘The line at 41:12 may be termed the 50 per cent. 


41°25 rs mor death-line, because one half of all patients going above this line die. 
Ms a a’way® From 41° to 40°37 range the average maxima of favourable cases, and 
~ from 40°-6 to 40° the average maxima of morning temperatures of the 


hag ‘oa same class of cases, more particularly of typhus fever. At 38°6 we. 
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come to the maximum of health, at 37°6 to the mean, at 86°76 to the Morning T., of 
minimum of health. At 86°5 we find certain cases of autumnal diarrhcea, favourable 
simulating typhus and typhoid fever. This is also the death-line of °° 
cholera. All cases whose temperature ranges persistently below this aoe Eloy oe 
line have, as far as the observations of the epidemic of 1866 went, died. jing of cholera, 
The range of the minima of cholera cases is between 36°4 and 33°9, and pve T. 
the lowest T. observed in any case of cholera is 832°9. See tables in 9th observed in: 
Report, particularly Table 40.) cholera. 

In febrile and other diseases where there is no obstruction to any very Difference of 
great part of the circulation, the most accurate measurements are most T. in axilla and 
quickly obtained in the cavities, rectum and vagina; but the same ternal 
results are obtained in the axilla, if the thermometer be allowed to GORE: 
remain there until stationary.. In some conditions, however, namely in _ iaeaher 
collapse of acute cholera and in the agony of death, the temperatures Tent a 
of the cavities are above the temperatures of the axilla :—z.e., the heat 
produced in the deeper tissues accumulates in them, not being carried 
away again by flowing blood, but having to find its way slowly through 
badly conducting materials. For the same reason the temperature of a 
body which has just died sometimes rises by several tenths or even an 
entire degree for some minutes, until the chemical effect of the stored 
oxygen is exhausted ; when, with the venous condition of the capillary 
blood, the local death of the tissues takes place. 

The sensation of cold in the shivering fits of high fever is a decep- Nature of 
tion of the peripheral sense of temperature, produced by the con- Shivering fit. 
traction of the small blood vessels of the skin, and the contractile 
tissues of that organ in general, From the moment that this 
spasmodic effect ceases the fever patients have the sensation of exces- 
sive heat. Their sense of temperature is constantly excited until in 
delirium they fancy themselves on fire. One of the effects of this condi- 
tion is that the heart makes increased efforts to circulate blood so as to 
obtain a compensating reduction of the temperature by increased evapora- 
tion from the lungs and skin. The number of the beats of the heart are 
always greatly increased in fever ; and with this increased labour the —_. 
heart tends to become exhausted. A kind of artificial fever can be pro- Attificial fever 
duced by the Turkish bath, especially with its higher temperatures, First by ee 
there is sweating, then the pulse becomes rapid, and with arterial murmurs 
and a pulse of 140° per minute, and arise of the temperature of the 
body by one or two degrees as measured in the cavities, begins a state 
of unconsciousness or anesthesia, which differs entirely from syncope, 
with which it has been confounded, and is similar to the unconscious 
conditions of typhus and typhoid and other febrile patients. . During 
this process of the production of anesthesia by heat the powers of :the 
muscular system are constantly decreasing, until a degree of debility 
equal to that of the acme of typhus is reached. Very evident in 
healthy persons, this effect is still more striking in persons suffering 
from some sorts of paralysis, with but a small amount of contractility in 
their muscular system left. 

Increased disintegration of albuminous substance is. the second Increased _ 
main effect of the febrile process. Its existence and amount are ascer- be sear 
tained by comparative analysis of the urine. It is not maintained iitene ae 
that the non-nitrogenous matters contained in and introduced into the 
body during fever are not also disintegrated more rapidly. On the 
contrary, this is very probably the case with all, such as fat, starch, and 
sugar, and certainly the case with alcohol, as I have shown in the special 
chapter relating to that body. See last Report, p. 282. It is also certain 
that the quantity of non-albuminous matters disintegrated or oxydised 
influences the quantity of albuminous matters oxydised in the same 
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time, by diminishing it; that heat, febrile or normal, may be produced 
by the oxydation of either, but is produced if possible first from non- 
nitrogenous matters, and if these are absent or insufficient, then from 
nitrogenous matters. 

In order to the accurate measurement of these effects of the febrile 
process the food and excretions have carefully to be ascertained and 
analysed ; and among excretions I of course include the products of 
respiration. ‘The urine has to be collected separately and completely 
as yielding one of the main and most important indications. In regard 
of persons who are not bedridden this is best done by means of special 
apparatus such as I described in 1864, in the Journal of the Society of 
Arts. And besides food and excreta, the body-weight of the patient has 
to be taken into consideration during the whole of the disease. All these 
desiderata can only be observed by the aid of particular arrangements 
in hospitals, and by the aid of the large and expensive apparatus first 
constructed at Munich by Pettenkofer and Voit. Where these facilities 
do not exist the research has to be limited to the determination of the 
disintegration of the albuminous substances. This has hitherto mainly 
been effected by the quantitative determination of the excreted urea by 
means of Liebig’s volumetrical analysis. Now although this gives the 
main bulk of the products of disintegration, it does not indicate the 
whole by several per cent. Some inquirers have therefore determined 
the excreted nitrogen as such, by means of particular processes (Davy, 
Neubauer). But my researches on uromelanine, omicholine, omicholic 
acid, have shown that chlorine, which was relied upon as a decomposing 
agent in the analyses of Davy and others, does not decompose the products 


Chlorine does just mentioned in such a manner as to liberate their nitrogen, and that 


not liberate 
nitrogen of 
uromelanine, 


Urine in acute 
fevers not 
qualitatively 
changed. 


in short nothing but actual combustion with soda lime will set all the 
nitrogen of urine free in the form of ammonia. Liebig’s analysis comes, 


= 


/ 


however, closer up to the actual amount than the chlorine process, — 


because urochrome is precipitated by the nitrate of protoxyde of 
mercury. As this amount of a compound, the nature of which is at 
present only partly known, enters the account as tetra mercuric-urea- 
nitrate, it introduces a source of inaccuracy for the elimination of which 
the future will have to provide. A similar remark holds good with 


regard to creatinine, uric and hippuric acid. But these it is possible to _ 


determine, although by difficult or circumstantial methods only. The 
indications of the quantity of urea or nitrogen in the urine are of course 
the more important the more of it is derived from tissue juice and not 
from daily food ; for this proportion assigns the degree in which we get 
one of the most common results of fever, namely emaciation. 

Generally speaking, the febrile process as exhibited in the urine is a 
quantitative change without final qualitative alteration. At least, so far 
as present information reaches, the ingredients of febrile urine do not 
differ qualitatively from those of healthy urine, but are present, some in 
increased, others like chlorides, in diminished quantities. The qualita- 
tive change which takes place in the febrile body occurs intermediately 
between albumen and urea; and to the rule that all anomalous products 
of albumen become again urea, only one disease, malignant jaundice, is 
at present known to form a complete exception ; and even here the ex- 
ception is only complete in the most extreme cases. The products of 
diseased action are destroyed in the blood like the pabulum of health, 

It is interesting to compare with our ordinary acute fevers a number 
of other diseases which vary the bearing of the constituents of food and 
blood. Such a comparison, according to my conception of the main 
features, is represented in the following diagrams ; where the continuous 
lines indicate the course of the albuminous substances, the interrupted 
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lines that of the fatty, and the dotted lines that of the saccharine 
elements of assimilated food. 
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Diagram 1 is that of health. The three factors run through the Explanation 
biliary function, indicated by a horizontal line at a place about 2ths from °f diagrams. 


the top of the diagram. . Diagram 2 is that of typhus fever. The three 
factors run through the biliary function, but deviate greatly from the 
normal afterwards; their products, however, return to normal qualities, 
z.€., urea, urochrome, carbonic acid, and water, &c. The third diagram 
illustrates what is believed to be the course of more virulent fevers, such 
as yellow fever. All factors deviate immediately, the biliary function is 
not performed, and death occurs at the height of deviation, or the func- 
tions return to normal channels. Diagram 4 illustrates the course of 
diabetes. ‘The amylon and sugar line alone deviates, and that to the end, 
while both albuminous and fatty matters follow the course of health. In 
diagram 5, that of cystine disease, the albuminous matters alone deviate, 
while fats and sugars retain their ordinary course. In diagram 6, that of 
chylous urine, sugar and starch follow the lines of health, while fats 
and albumen are at leastin part diverted. The 7th diagram exhibits the 
course of malignant jaundice, in which albumen only is diverted, sugar 
and fat following the line of health. The disease, therefore, in these 
great features resembles cystine disease, but differs by the deviation of 
the albumen taking place before the biliary lysis has been effected upon 
it, while in cystine disease there is no interruption, but only a partial 
qualitative change of the biliary lysis, cystine being produced instead 
of or as well as taurine. In malignant jaundice all biliary lysis ceases at 
a given period, and no taurine is formed. What has here become of the 
sulphuretted part of albumen, which should have formed taurine (and 
which in the other diathesis forms cystine) is not known. 

Under all circumstances the greater part of the products of diseased 
action is destroyed in the blood like the pabulum of health, and turned 
into ammonia, carbonic acid, and water, or their equivalents. Only in 
extreme conditions, such as diabetes, or malignant jaundice, the process 
of conversion indicated by one line or the other is entirely perverted, 
and the products of the processes indicated by that line are entirely 
‘abnormal, Thus in slight degrees or incipient stages of malignant 
jaundice there is as yet neither tyroine nor leucine, but the ordinary 
urinary products. In higher degrees tyroine and leucine appear by the 
side of urea, and in the ultimate fatal stages leugine and tyroine, with 
other abnormal products, assume the place of urea, which disappears 
entirely from the secretion. 
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In febrile‘diseases such as are indicated by diagrams 2 and 8, there is 
a certain relation of urea to temperature observed. But the explanation 
of this relation meets with difficulties, as several sources of error are 
found during its consideration. Thus it is impossible to say what was 
the amount of either food or tissue consumed, and consequently what 
kind of waste, blood or tissue waste, the urea formed represents. Next, 
it is impossible to tell the nature of the decomposition preceding the 
formation of urea, and consequently to calculate the number of units of 
heat evolved. And even if these were ascertained it would be prac- 
tically impossible to determine the heat absorbed by the evaporation 
from skin and lungs, on the one, and that which has to be got rid of by 
radiation on the other, hand. The error arising from the excretion of 
a little urea by the skin is so small that it can be neglected. 

Generally speaking, it may be affirmed (a) that in all diseases with 
raised temperature urea is increased ; (b.) that the process which pro- 
duces urea produces the fever; and (c.) that the quantitative aberration 
is preceded by a qualitative one, as shown in the diagrams. But these 
three conclusions can by no means be reversed, nor are they absolute, 
though general, because (d.) urea may be increased (to double the 
normal standard) while temperature is lowered. This is the case in dia- 
betes. Diminished heat and diminished excretion of carbonic acid go 
here handin hand, (e.) Urea may be diminished in acute fever, if other 
products are discharged instead, the decomposition-heats of which are 
the cause of the increased temperature observed. (Leucine, tyroine, 
changed hematine.) (f{) These decompositions precede. the urea formed 
by the abnormal process, and their heats are therefore superadded to the 
heats, which possibly may be, but are not necessarily produced by the 
ultimate urea formation, . 

There are chronic diseases which in such respects as are here under 
consideration show features similar to acute. 


It isas if certain materials. 
slowly accumulated in certain parts of the body, and presently split up - 


into secondary products of diseased decomposition ; this splitting up — 


evolving heat—the same as that which was absorbed or became latent 
during the synthesis in which the compound was made, in the plant or. 
animal; and the secondary products getting oxydised with further 
evolution of heat, till no diseased products ultimately remain. Such 
processes seem to be illustrated in the several stages of gout. 

Of the nature of the specific changes but little is known, and much 
remains to be ascertained. This is indeed the most difficult task of 
chemico-pathological inquiry. Some changes are primary, and concern , 
matters which are yet in the intestinal canal, or already in the blood. 
Others are secondary or results of fever. Many brain-diseases attended 
by delirium, and also tetanus, are accompanied with decomposition of the 
sheath of the nerve-fibre, which, as shown by the reaction with perosmic 
acid, consists of cerebric acid ; and no doubt this decomposition may be 
produced either by external heat radiated upon the part (as in-sun-stroke). 
or by fever-heat operating through the blood. In acute softening of the . 
brain this decomposition advances so far that glycero-phosphoric acid, a 
constant product of the decomposition of cerebric acid, is met with in the 
fluid which surrounds the softened part. 

It may be useful to draw attention to the causes and effects of dimi- 
nished temperature, in order by the contrast to aid in the explanation 
of those of increased heat. The most direct and immediate cause of 
sinking of the animal heat is failure of the heart’s action, as in a fainting 
fit. This, sudden and severe, may be caused by terror, or in weakened 
constitutions even by slight impressions on the mind. A slower but still 
direct cause of the same effect is external cold. It acts physically by pro- 
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ducing spasm. During immersion in very cold water (such as that which Appenprx, 
issues from an alpine glacier with a temperature of 8° C.) the pulse 
disappears, the limbs shrink, muscular spasms appear in various parts of No. 6. 
the body, and the heart gives indications of a tendency to arrest its action. es Pisin 
When elements for the production of heat are abstracted from the body of Theta 
° ° . 3 

(as in starvation, bleeding, and diarrhea) the same result occurs., And by Dr. 
it also forms part of the state of collapse which many poisons (common  Thudichum. 
and morbid) produce. Partial paralysis acts by loss of motion only, but 
complete paralysis, such as paraplegia, e.g., by severing of the spinal 
marrow, causes at first a great rise in thetemperature.. Sections of one 
side of the spinal marrow produce paralysis of motion with diminished 
heat on the one, and increased heat and hyperasthesia on the other side. 

During the impairment of chemical action in diminished temperature, 
matters collect which afterwards when they become oxydised (with: or 
without accidental assistance from exterior circumstances) cause an in- Chemical 
crease of temperature, or so-called reaction. But abnormal matters may. definition of 
also collect by being produced quicker than they can be oxydised, and “ reaction.” 
when they are got rid of by the economy it is also by the process of reac- Chemical 
tion. Reaction (the manifestation of the chemical destruction of col- definition of 
lected abnormal matters) begins with a period termed crisis ; and crisis © °™!:: 
I understand to be the point at which more morbid material is beginning 
to be oxydised than is produced in equal times. 

I have not been able to convince myself of the existence of critical Critical days 
days, as defined by Traube, namely, the uneven days from the beginning doubtful. 
of the disease. Though there might be clinical appearances, the 
chemical phenomena did not keep parallel to them. The circumstance 
that in intermittent fever reaction and crisis are indefinitely repeated in Crisis in inter= 
definite intervals, points to a limitation of the length of time during mittent fever, 
which abnormal matters may collect. In remittent fever the intervals 
are in closer approximation and observe no regular periodicity. In ? 
typhus and yellow fever, crisis and reaction are compressed within a Crisis in typhus 
very short span of time, and may be possibly imperceptible unless 224 yellow 
measurements and analyses are made at such short intervals as two **Y*™ 
hours. | 

In chronie diseases, on the other hand, crisis and reaction occur at Crisisin chronic 
very long intervals. Thus in chronic intermittens, I have observed ‘diseases. 
them every 28 days in the male subject. Gout, again, may show them at 
intervals of weeks, months, or years. However intervals may vary, the 
process shows the same course and derivation. 

Carbon leaves the body in breath and urine. In the breath it occurs Collateral 
as carbonic acid and as carburetted hydrogen. The latter in health features of the 
appears in small quantity, but may perhaps be increased in diseases, Chemistry of 








. : : fever. 
The symptomatology of the tongue may be enriched by observations on noes ate 
this point. For abnormal gases during expiration may exercise an fe ae 


influence upon the tongue as well as morbid kinds of saliva and buccal 
secretions, ‘The origin of the carburetted hydrogen gas is mostly in 


the intestinal canal. As marsh-gas, CH,, it is a regular constituent of Marsh-gas in 
Ae; 5 : : tympanites of 
flatus, and of those great and painful collections of gas which produce typhus. 


the tympanites of abdominal typhus. Possibly carbonic acid gas may 
he secreted from the blood into the intestine when the lungs fail in 
action. Thus in hydrothorax I have repeatedly observed tympanites and 
continued eructation of gas, These considerations derive great support 
from the conception of respiration as being primarily an act of secretion, 
before it becomes one of absorption.as well. But the fact has to be borne 
in mind, that most of the gas which occurs in the intestinal canal is the 
product of the decomposition of its contents. 
12 
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The significance of the various nitrogenous bodies in the form of | 
which nitrogen leaves the body during fever, and their relation to each 
other, can only be found by continued quantitative researches. What 
we know of urea almost suffices for a theory in which all factors are in 
harmony. But we must have a measure of the disintegration of the 
blood, and that we can only find in uromelanine, or better still in a 
method of determining urochrome with the same despatch as urea. With 
such a measure we could ascertain the quantitative effects of fever far 
better than with the thermometer or urea analysis alone. The ther- 
mometer gives us a measure of the aggregate chemical changes ; the 
urea a measure of the disintegration of albumen; but urochrome would 
show us the amount of disintegration of the corpuscular respiring and 
oxydising part of the blood. Much of the efforts of pathologists must 
therefore be directed upon obtaining this aid; and consequently my 
researches of the last two years have lain very particularly in this 
direction. 


B.—Waay Degeneration, particularly of the Liver. 


Waxy degeneration affecting most organs of the body was first de- 
scribed by Rokitansky. He termed it bacony degeneration (Speck-leber) 
on account of the peculiar consistence which organs, e.g., the liver, 
assume under its influence. He observed peculiar corpuscles from the 
size of granules to that of larger animal cells, some of the larger ones of 
which showed concentric rings. On account of their peculiar consis- 
tence, and their tendency to break up under slight pressure like drops of 
cold jelly, he termed them colloid corpuscles. He thus applied to a 
microscopic formation, the result of the morbid metamorphosis of a 
natural tissue, an adjective which Laennec had applied to a peculiar 
kind of tumor, a new growth. Some of the peculiar corpuscles exhibit- 
ing a concentrically stratified appearance, Rokitansky following Pur- 
kinje, termed (first variety) amylaceous bodies, others (the second 
variety) he termed stratified colloid corpuscles. (Pathol. Anatom. 1, 
116.) Virchow examining these corpuscles by means of iodine, observed 
that they assumed colorations varying from pale blue to blue grey, 
violet, and brownish, but never purely violet or blue ; on subsequent 
addition of sulphuric acid they assumed a blue, violet, or violet brown 
colour. This induced him to term the bodies amyloid corpuscles, and 
to attribute to them the properties of cellulose. (Virchow’s Archiv. 
6, 185; 6, 268; 6, 416; 8, 140; 8, 364.) Busk assented to this 
because he saw that the corpuscles became blue by the influence of 
chloride of zinc-iodine (Quarterly Journal of Microscopic Science, 1854, 
January). It was, however, often observed that organs which had the 
general characters of this degeneration with iodine and sulphuric acid 
gave only a mahogany coloration, and no blue whatever. (See Drs. 
Bristowe and Ord, in Path. Trans. Vol. X.) And an analysis of an | 
extract by potash from a bacony liver, made by Kekulé, had yielded 
data which showed the extract to possess the composition of an albu- 
minous body. It became, therefore, necessary to establish a distinction 
between the bacony, or as it is now termed waxy, and the amyloid de- 
generation, and to examine the chemical differences between the two 
processes. 

An exquisite specimen of a waxy liver from a patient who had been 
under the care of Mr. Simon was therefore subjected to the following 
examination. A part of the liver was ground to a pulp, extracted with 
cold water and filtered. The solution with a little acetic acid, or by 
itself on boiling, as also with nitric acid, and subnitrite of mercury 
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(Millon’s reagent), gave the reaction of albumen. Evaporated, the 
residue extracted with alcohol, after evaporation of the alcohol a 
solution was obtained which gave no reaction with Trommet’s test. 
Consequently sugar was not present in the extract. 

Another part of the liver was repeatedly extracted with boiling water, 
and the extracts were united and evaporated to a syrupy consistence. 
Pettenkofer’s test gave no reaction, so that bile-acids were absent. No 
sugar could be detected either in the residue or its evaporated alcoholic 
extract. 

The pulp, which had been extracted with hot water, was boiled with 
alcohol, and the decoction filtered hot. The filtrate was evaporated to 
dryness and redissolved in a small quantity of boiling absolute alcohol. 
On cooling of this solution a considerable quantity of cholesterine was 
deposited. ‘The crystals were mixed with drops of fat. The filtrate 
from this deposit was again tested for biliary acids, but none were 
found. With nitric acid a feeble reaction of green, blue, and violet was 
obtained. As the alcohol reacted rather violently with the acid, the 
solution was diluted with twice its bulk of water, whereby a milky 
precipitate ensued. ‘This was completely soluble in much acetic acid 
(fatty acids). When to the turbid solution chloride of iron was added 
a dark yellow precipitate ensued, which may have been benzoate or 
_succinate of iron. | 

A part of the liver was comminuted and heated with hydrochloric 
acid. The dark purple solution was filtered, heated on the water bath, 
and treated with small quantities of chlorate of potash, until the fluid 
-ceased to froth and was clear yellow. On the top there was some fat, 
at the bottom of the fluid there was a small quantity of a yellow flaky 
precipitate. ‘This was easily soluble in alcohol. It follows from this 
that gelatine is absent, and that the main bulk of the matter behaves 
like syntonine. 

No part of the liver, fresh or extracted with alcohol, gave with iodine, 
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but syntonine. 


No amyloid 


or iodine and sulphuric acid, any reaction indicating the presence of reaction. 


amyloid or celluiose matters. The particles only assumed a mahogany 
brown colour. | 

Results —The waxy liver contained of abnormal substances syn- 
tonine, cholesterine, and benzoic or succinic acid. Biliary acids and 
sugar were (abnormally) absent; a trace of cholophzine was present. 
Only very little fat was met with. Consequently the degeneration 
consists mainly in the displacement of gelatiniform tissue, and the 
disappearance of sugar and biliary acids, with the abnormal deposition 
_of syntonine (or a matter behaving like syntonine) and cholesterine, 


C.—Determination of the Quantity of Sugar circulating in the Blood in 
a case of Diabetes. 


Tt has been affirmed that the proximate cause of the symptoms of dia- 
betes is melitemia. And undoubtedly sugar has been found abun- 
dantly in blood examined in the usual way after withdrawal from veins. 
But it was not quite certain that all this sugar, or any of it, existed in 
the blood while circulating, and that there had not been a post-mortem 
or rather a post-venesectionem change of some glycogenous material 
into sugar. Moved by these considerations Mr. Simon suggested the 
following experiment, which was accordingly carried out at St. Thomas’s 
Hospital. 69 grammes of blood were withdrawn by venesection from 
the arm of a female diabetic patient. Of these 29 grammes were received 
directly into 75 erammes of absolute alcohol yielding 104 parts of mix- 
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ture. This after two filtrations was by nitric acid ua boiling found 
free from albumen. It was now examined with a saccharometer, to be 
more fully described in the following. In this apparatus a diabetic 
sugar solution of 4°75 °/. compensated (a) 0°72; (b) 0°71; (ce) O71 
= mean 0°71 inches of scale adjusted to left turning oil of turpentine, 
The blood extract compensated 0°01 inch, equal to 4:4 = 07067 °/. 0 
sugar in mixture. Multiplying this by 1 04 = 3°58 we get 0:2398° of of 
sugar in blood. Taking the whole of the } patient’s blood ‘at 4,500 cubic 
centimetres, it would after that rate contain 10°8 grammes of sugar. 
The second portion of blood, measuring 40 cubic centimetres, which had 
been drawn with the above, but not into alcohol, was after 24 hrs. 
standing treated in exactly the same manner as blood 1. Blood 40 gms.,. 
alcohol 103 gms., mixture 143 gms. In the saccharometer the filtered 
mixture compensated exactly 0:01 inch of left-turning turpentine. Con- 
sequently this second blood contained neither more nor less sugar than 
the first. The alcoholic extracts, after evaporation of the alcohol and 
resolution of the residue in water, g gave the test for sugar with pprieris 
copper solution. 

Jellett’s Polariscope.—The foregoing observations were made with a 
polarimeter which was invented’a few years ago by Mr. J. H. Jellett, 


‘Professor of Natural Philosophy in the University of Dublin. As this 


instrument is by far the most accurate polarimeter extant, but is never- 
theless little known and less used, I think it almost a duty to give a 
short description of it in this place, accompanied with such illustrations. 
as will make its construction readily understood. The description will 
closely follow the inventor’s account, as given in vol. vii. of the Proceed- 


ings of the Royal Irish Academy. The instrument represented in the - 


woodcut, and which was employed in the foregoing analyses, is by Mr. 
Spencer, philosophical instrument maker, of Dublin. | 
In determining the plane of polar ization of a ray by means of the 


ordinary Nicol’s prism, the observer is required to arrest the rotation of — 


the prism at the point at which the intensity of the transmitted light is 
ata minimum. But it is difficult to do this with very great accuracy, 
inasmuch as the observer is obliged to compare a shade of colour not 
with any other shade which is before his eyes at the same instant, but 


with his recollection of a shade observed at the previous instant. To 


insure any tolerable degree of accuracy the observation must be made 
very rapidly, so that the eye may receive the new impression while the 
former one is still quite fresh in the memory. The difficulty of doing 
this with accuracy in any case is obvious, but it is most felt in experi- 
menting on light reflected or transmitted by fluids. For here it is im- 
possible to touch the instrument without producing a tremulous motion 
in the fluid, and therefore in the image reflected or transmitted; and 
this motion while it lasts renders accurate observation very difficult. 
But if the rotation of the analysing prism be stopped for a sufficient 
length of time to allow this motion to cease, the recollection of the pre- 
viously existing tint will no longer be so fresh as to allow the comparison 
to be made with any very great exactness. ‘The difficulty will be in- 
creased, as is easily seen, when there is any amount of elliptic polarization 
in the light which is to be examined. 

The remedy for this difficulty Mr. Jellett sought in the construction 
of an analyser in which the tints compared should be simultaneous, not 
consecutive. The double quartz plate of Arago was an attempt to realize 
this conception. It has, however, no similarity in principle to, and does 
not approach in accuracy, the following instrument devised for this 
purpose by Professor Jellett. 
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A rhombic prism of Iceland spar, whose longitudinal edges should 
have a length of about two inches, or a little more, is cut by two planes 

perpendicular to those edges, so as 

to form a right prism, as in the en- 

graving, Fig, 1. 
| This prism is next divided by a plane 
S 8’ B, parallel to the edges and making 
a small angle with the longer diagonal 
of the terminal face D’ D ; one of the 
two parts into which the prism is thus 
| divided is then reversed, so as to place 
| the base uppermost; the two parts are 
“ cemented together, as in Fig. 2, with 
; . the surfaces of section in contact, and 

_ the ends of the prism thus formed are then ground and polished. 

Now it is evident from the construction of the prism, that if two rays 
of light parallel to the axis be made to traverse the two parts of the 


wigs. 1: Fig. 2. 
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prism respectively, the lines of separation of 2¢W prism. 


Fig. 3. the ordinary and extraordinary images in these 

w two parts will be C A, CA’, Fig. 3; and as the 
angle between the plane of section and the 
longer diagonal is small, the angle A C A’ is 
nearly 180°. Hence the extraordinary refrac- 
tions in the two parts are in nearly opposite. 
directions ; and if the end at which the light is 
admitted be so chosen that these refractions shall 
be from the plane of section, the separation of 
the images will be nearly doubled. 

Now suppose a circular beam of plane- 
polarized light to traverse the prism in a direc- 
tion parallel to the sides, and so as to be equally 
divided by the plane of section, the emergent 
beam will consist of three separate parts, viz., 
(1) a circular beam, O C O’, Fig. 3, formed by 
the union of the two ordinary beams ; (2) two 
semicircular extraordinary beams, E E’. If, then, the size of the incident 
beam he suitably determined, these latter may be completely separated 
from the ordinary beam, so as to admit of their being stopped by a dia- 
phragm which allows the ordinary beam to pass ; the instrument will 
then transmit a single beam of plane polarized light, 

Now it is easy to see that the planes of polarization of the two parts 
into which the beam is divided by the plane of section are inclined to 
each other at an angle somewhat less than 
double the angle DC 8, Fig. 1. Suppose, 
then, that the plane of the paper being 
perpendicular tc the beam, the traces of 
these planes of polarization are represented 
by A B, A’B’, Fig. 4, and let C Pand C P’ 
be perpendicular to these lines respectively. 
Let C p be the plane of polarization of the 
ray to be examined. 

Then so long as there is any difference 
between the angles P Cp, P’C p, the intensities of the two parts of the 
beam will be different, and conversely, if these intensities be equal, 
it is evident that the required plane of polarization will bisect the 
angle PCP’, The prism must therefore be turned on its axis until 
the equality of tints be established, and when this is done, the 
position Cp of the plane of polarization is known. It is not, how- 
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ever, necessary to determine the position of the planes PC, P’C. Avppvennry. 
The observer commences by transmitting a beam whose plane of a 
polarization is known, and turning the analysing prism until the No. 6, 
tints become equal. The beam whose plane is required is then in- QO” Chemical 


; ; F Identificati 
troduced, and when the equality of tints has been re-established, the of Do 
angle through which the prism has revolved, read off on a graduated by Dr. j 


circle, gives the inclination of the required plane to the known plane. Thudichum, 
This mode of determining the zero, a process which for perfect accuracy 
ought to be repeated with each new set of observations, possesses the 
advantage of eliminating the personal equation of the observer. In 
examining a beam of any considerable magnitude, there will be found 
in different persons a tendency to think one part of the image darker 
than another, even when there is no real difference. With different 
observers, and even in the same person at different times, the part of 
the image thus preferred may be different, and if the zero were deter- 
mined once for all this might occasion sensible error. But as in the 
method here given such a preference will equally affect the position of 
the zero, it can have no influence on the final result, 

In the first prism which Prof. Jellett caused to be constructed the 
angle between the planes C P, CP’ was about 7°. With this prism the 
range of error in the determination of a plane of polarization was 7’, 
the light employed being the diffused light of the sky. Although 
this was a very much smaller range than he had ever been able to 
obtain with a Nicol’s prism, it seemed that a greater amount of accuracy 
might be obtained, and as the brightness of the image appeared to be 
too great, a prism was constructed in which this angle was but half of 
its former value. With this prism and with the same kind of light the 
position of a plane of polarization could be determined to 1’... With 
direct solar light and a prism in which the planes are still closer, a 
greater degree of accuracy may certainly be obtained ; in fact, it can be 
shown that by diminishing this angle and increasing the brightness of 

the light, so as to preserve unchanged the intensity of the image, the 





sensibility of the prism will vary as cot _ 6 being the angle in question. 


The prism here described is fixed in the eyepiece or analyser of the 
apparatus, the general aspect of which is given in the accompanying 
Fig. 5. But while the rotation of the prism necessary for determining 
the zero point is effected by little screws fixed to the tube a little below 
_the ring by which the eyepiece is fixed to the beam on which the axis 
of the instrument is carried, the mechanical rotation of the analyser 
for the finding of any particular plane is altogether dispensed with, and 
this function is transferred to a fluid which has the power of turning 
the plane of polarization in a direction opposite to that which it is 
intended to determine in the casual observation. This fluid may be 
any polarizing solution of stationary power. In the present instrument, 
however, right or left turning spirit of turpentine is used. Of this pola- 
_ rizing turpentine the rotating index per inch, tenth, or hundredth of an 
inch is ascertained as expressed in per cents. of sugar contained in solu- 
tion in the analysing tube. The analysing tube dips into and moves up 
and down in the turpentine itself. This arrangement will be more 
intelligible by the aid of the subjoined Fig. 6, 

The order of events in an actual analysis now is as follows : (1.) Find- Fixing ot the 
ing of the zero point. A beam of parallel light produced in the closed zero point. 
box at the end of the apparatus, by means of the oxyhydrogen-calcium 
light and a compound condenser, is thrown in the direction of the optical 
axis of the apparatus. It passes first through the polarizing prism. 
The polarized beam then enters the bottom of the turpentine bottle. 
The long tube containing water is pushed down to the bottom 
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of the turpentine bottle, until its glass plate rests upon the plain -sur- 
face of the inside of the turpentine bottle. The arrow of the indicator 
is placed upon the zero point of the scale attached to the side (of which a 
portion is represented in Fig. 6), and the analysing eyepiece is now 
turned until the tints of the half-circles of its picture are equal. (2.) 
Finding of the index of the turpentine as expressed in per cents of sugar. 
The tube containing water, and intended to contain. the fluid to be 
analysed, is now filled with a solution of dextrose sugar containing 10 
per cent. of sugar, which turns the plane of polarization to the right. 
If the tube be replaced as before, the tints of the picture in the analyser 
will now be unequal. The tube. carrying the sugar solution is now raised 
upwards by means of the milled-headed wheel, until the tints of the two 
halves of the picture in the analyser are again equal, By that means a 
column of oil of turpentine (turning to the left) will have been inter- 


Fig. 6. 





posed between the sugar solution and the polarizer (as shown in Fig. 6), 
which turns the plane of polarization as much to the left, as the tube full 
of ten per-centic sugar solution turns the plane of polarization to the right. 
Both polarizations will have completely neutralised each other. Sup- 
posing the arrow stand upon 1 of the scale, then a column of one inch 
of left-turning turpentine has been required to neutralise the pola- 
rization of a solution of 10 per cent. of sugar in the tube. If now 
a solution containing either more or less sugar be placed into the tube, 
a longer or shorter column of turpentine will be required to neutralise 
its effects. And as the effect of a column of one inch (in the above 
example) is known to indicate 10 per ceni., ‘the effect of any length, 
or its sugar-indication, can be found by the equation 1 : 10 =é: X, 
in which ¢is the length of the turpentine column measured on the 
scale, and # the per-centage of sugar contained in the problematical 
fluid in the tube. JI have not entered into minor details of the con- 
struction of this apparatus, such as the chain in connexion with the 
milled wheel by which the closed tube is moved up and down in the 
turpentine bottle, or the long lever attached to the milled wheel for 
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‘delicate adjustment. These must be studied upon the apparatus itself, 
‘and like the entire apparatus itself will be found to leave nothing to be 
‘desired in respect of mechanism. No other polarimeter approaches 
‘this instrument in accuracy for such saccharometrical purposes, as with 
‘care it indicates 0°01 °/, of sugar. But its disadvantages are. that it 
requires powerful artificial light, that it is cumbrous and complicated and 
must be skilfuily managed, and that its price isnecessarily very high, It 
“cannot yet be made to indicate the polarization of any particular ray of 
light, say the yellow or the green, and it will probably be better not. to 
‘attempt to complicate it with any arrangement for that purpose. 

-"° Wild's Polarimeter.—This instrument, represented in Fig. 7, is very 
‘handy for general purposes in which only approximative results are 
‘yequired. It is held by the hand at K, and A is directed towards the 


Fig. 7. 









































light of a candle, oil-lamp, or gaslight, while the eye is applied 
at F. At A the tube contains a Nicol’s prism. At B a Savart’s 
polariscope is fixed consisting of thick pieces of quartz with inter- 
mediate lenses and a wire cross of the shape represented in Fig. 8. 
The eyepiece F carries a second Nicol’s prism, which turns with 
the disk E, carrying the division of the circle on its circumference. 
For the greater convenience of manipulation a lever G is fixed in the 
disk, The zero point and nonius are immoveable at D, and B C is the 
~ arrangement by which the handle 

is fixed to the instrument. I is 
. a black disk, intended to further 
screen the eye from the direct 
light, and H is the tube in which 
the fluid to be examined is placed. 
When the eye receives the trans- 
mitted light of the apparatus, 
_while the divided circle is in 
any position except those where 
0°, 90°,180°, 270° are exactly incident with the zero mark of D, then a 


Fig. 8. 
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picture sketched in the left-hand circle of Fig. 8 is seen, consisting of 
strie of interference running horizontally through the entire field of 
vision. But when 0°, 90°, 180°, or 270° are placed exactly upon the 
zero point at D, the transverse striz are not visible in the middle of the 
field, where now the wire-cross alone is visible, as represented in the 
right-hand circle of Fig. 8. If now the tube X is filled-with any. fluid 
possessing the property of circular polarization, and is placed into the 
position indicated in the engraving, and if at the same time the zero 
point at D is made coincident with 0° of the rotating disk, the striz of 
interference will be visible, and will only disappear after the disk E has 
been turned a little to the right or to the left. In case the fluid con- 
tained in the tube H causes a rotation above 5°, the striz of interference 
only become weaker, but do not disappear entirely from the middle of 
the field of vision in any position. If the rotation was less than 5°, and 
the point has been attained at which, as in Fig. 8, II., the interference 
strie in the middle of the field of vision have disappeared, the observer 
may read the amount of rotation towards the left or right side which the 
fluid has effected by reference to the scale. 

In case the rotation of the fluid amounts to more than 5°, it is advan- 
tageous to employ monochromatic light for determining the amount. of 
polarization. This may be done simply by fixing a plate of red glass 
before the aperture A, or using as the source of light a spirit flame the 
wick of which has been drenched with common salt. With such light 
the striz by interference disappear at a certain position of the analyser, 
may the rotation be ever so great. 

I am engaged in elaborating a combination of the method of Broch 
for determining the specific rotation of polarizing fluids with my 
spectro meter.. Dr. A. Dupré has also informed me that he has 
elaborated a new polariscope, but the mechanical details of these 
attempts are not yet completed, and their description must therefore 
be reserved for a future opportunity. Seeing how many of the 
fluids or products of the animal body possess polarizing action, albu- 
men, gelatine, the various sugars and dextrines, biliary acids, and 
others, we are not likely to form an exaggerated estimate of the value 
of an accurate yet ready and expeditious method of polariscopy and 
polarimetry for physiological and pathological research. . 


D, E, F.—Further Researches on Urochrome. 
Synopsis of the Products of Chemolysis of Urochrome. 
A, Fixed Products of Decomposition by Sulphuric Acid. 


Insoluble Uromelanine - - Insoluble in alcohol. 
in ether, Uropittine = - - Soluble, sparingly, in alcohol. 
all soluble Urorubine - - Soluble, easily, in alcohol. 
in ammonia. Metauropittine - Soluble in alcohol. 
Soluble in ether f Omicholine —§ - - Insoluble in ammonia, 
and alcohol. Omicholic acid - Soluble in ammonia. 


B. Volatile Products of Decomposition by Sulphuric Acid. 


Soluble in ether - - “s - Essential oil. 
As sodium salts f Acetic acid. 
insoluble in ether. ) Uncertain volatile acids. 
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D.—Omicholine ; and E.—Omicholic Acid. 


Synopsis of the Preparations of Omicholine and Omicholic Acid 
. obtained in this research. 


- a \ used up in first analyses and tests. 
A. III. Putrid urine. 


BL United a, Portion insoluble in NH,, or omicho- 
line.. Three elementary analyses. 
B. II. as : ; , 
b. Portion soluble in NH,, or omicholic 
B. III. B. : 3 
acid. Two elementary analyses. 
Before a. Portion insoluble, or omicholine. 
C. I. boiling Four elementary analyses. 
D. I. therefore united ) &. Portion insoluble, or omicholic acid. 
as C. Two elementary analyses. 
Gok _ United as a, Portion insoluble in NH, or omicho- 
D. Il. D. (with C.) line. Three elementary analyses. 
D. Til. after i. Portion soluble in NH,, or omicholic 
D. IV. boiling. acid. Four elementary analyses. 


Mode of obtaining—The mixture of substances which alcohol ex- 
tracts from the chemolytic products of urochrome (which are insoluble 
in the acid mother liquor and in water) is evaporated to a small bulk, 
and then poured into water. The precipitate is collected on a filter 
and washed until all traces of impurities have disappeared from the 
filtrates. 'The matter is now allowed to dry spontaneously, or in vacuo 
over sulphuric acid (not by heat, as the matter fuses and penetrates into 
or through the paper), and then in a flask extracted with ether. This 
operation is very difficult, as the matter cannot be powdered, and in the 
ether immediately settles in the form of smeary hard lumps. However, 
after weeks of continued extraction all resinous matter has passed into 
the ether, and a pulverulent matter, uropittine (perhaps urorubine), and 
some uromelanine, remain undissolved. The ethereal solution is of a 
bright port-wine red colour, and peculiar, independently of the ether, 
penetrating odour. When the ether is allowed to evaporate spontaneously, 
or distilled off, a red syrup remains, which may become hard, but never 
shows any signs of crystallisation. It was this body which I had 
described as omicholic acid in the Hastings Prize Essay. The following 
will show that it is a mixture of two closely related bodies, which can, 
however, be separated to some extent, though imperfectly. 


_ Mode of separating Omicholine from Omicholic Acid.—The resin is 

treated with concentrated liquor ammonie and warmed. A portion 
dissolves, while another portion settles as a thick brown oily liquid. 
The alkaline solution is decanted and allowed to stand, when it will 
deposit more of the oily matter. (This portion is rejected, as being 
probably a mixture of omicholine and omicholic acid, which it is im- 
possible entirely to separate.) When the alkaline solution in a covered 
vessel does not deposit any more oily matter, it is considered free from 
omicholine, and to contain only omicholic acid dissolved with ammonia, 
and some uropittine. The deposit is omicholine. 


Purification of Omicholic Acid—To the watery ammonia solution 
some BaCl, is given, which precipitates most of the uropittine and any 
trace of uromelanine which may be present. (The Ba salt in one case 
gave 20°/, Ba.) The filtrate is acidified with hydrochloric acid, which 
_ precipitates all omicholic acid as resin. It is washed with cold water. 
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If no uropittine be discovered by-testing, sulphuric acid is added to the 
ammonia solution. In this case a precipitate. ensues, but much omicholic 


acid remains in solution, On evaporation of the acid liquid it is depo- 
sited in drops. All omicholic acid is easily taken up by ether from 
the acid watery liquid or mixture. . o 2 
Purification of Omicholine-—The deposited omicholine is mostly free 
from uropittine and uromelanine, which easily dissolve in the watery 


ammonia ; but it must be well washed with water, and a trace of acid, 
before it is pure. / 


Ultimate Purification of Omicholine and Omicholic Acid.—Each of 


these bodies is dissolved in absolute alcohol, and to this solution six - 


volumes of absolute ether are added. Any precipitate is impurity, 
either uropittine or other matter, When the mixture remains clear the 
matter dissolved in it, provided it has been treated as above stated, 
must be considered as pure as in the present state of our knowledge 
it can be obtained. : 


Chemical Properties of Omicholine.—It is semi-fluid to resinous, 
becoming harder by keeping. It has a red colour and strong peculiar 
odour. It is little soluble, or insoluble in concentrated caustic ammonia, 
and does not combine with barium salts. It is soluble in caustic. 
potash, and again precipitated by sulphuric acid. It is a little soluble 
in cold water on standing, a little more soluble in boiling water, with a 
yellow colour; the solution becomes turbid on cooling. The cold watery 
solution becomes turbid on addition of a little sulphuric acid ; on heating 
it clears up again. The watery solution, hot or cold, gives a precipitate 
with (1) sulphuric acid and iodine dissolved in iodide ; (2) with mereury 
oxyde nitrate, yellow white ; (3) with the same and subnitrite or nitrite 
of suboxyde a red reaction like tyroine. All watery solutions are 
strongly fluorescent. Silver nitrate gives no immediate precipitate in 
the hot saturated watery solution, but on standing a precipitate is 
formed, Its spectral phenomena are most remarkable, and have already 
been alluded to on p. 271 of the Report for 1868. The ether solution is. 
of a ruby red colour, but fluoresces green in the cone of the sunlight. 
In the spectroscope it shows an absorption band in green, 


141° 42’— 141° 12’= 0° 30’ Int. 5. R. a. 
Near to it in green there is a shading. : : 


AaBC D Eb FE G HH’ 














Diagram of Spectrum of Omicholine. 


The red and yellow are very brilliant ; the rest of the spectrum after 
green has a violet hue, without any blue. 


Physicaland Chemical Properties of Omicholie Acid..--This acid is of 
a red colour, resinous, fusing when heated, and giving out the aromatic 
strong odour reminding of castoreum. It is little soluble in water, more 
in ether, best in absolute alcohol, It dissolves in concentrated watery 
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ammonia, and more easily in caustic potash. The ether solution, which Avrrrnprx. 
is ruby red, shows an absorption band in green. name 
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Diagram , Spectrum of Onhicnotie Acid. 


The blue part of the spectr um is coloured violet.. Green shaded at 
141° 12’. Omicholic acid in chloroform has the same spectrum ; but as 
the solution can be obtained more concentrated than the ether solution, 
the violet, blue, and nearly the whole of the green part of the spectrum, 
are cut off entirely immediately to the right of the absorption band. 
The ammoniacal solution of omicholic acid has no bands in the spectrum. 
Omicholic acid is red and fluoresces green in the sunlight-cone, or that 
of the electrical lamp, but its phenomena differ slightly from those of 
omicholine. 


Elementary Composition of Omicholine. 
The specimens A. J. and A. II., described originally in the Hastings Specimen A. 

Prize Essay, when lately again examined had been dried and kept in 
vacuo for three years. They were reddish-black, tough, hard, easily 
fusing in heat, and of the most powerful peculiar odour. . Six elementary 
analyses gave results such as might be expected from a mixture of 
omicholine and omicholic acid, of which the substance was subsequently 
found to consist. 


Omicholine and Omicholic Acid. Specimen Bt 


This specimen was suspected to contain traces of uropittine and uroru- Specimen B. 
bine, and upon it were performed most of the experiments which led to 
the information relating to the separation of omicholine and omicholic 
acid given in the foregoing. The drops of omicholine, which before 
treatment with ammonia had been acid, after removal of omicholic acid, 
and much washing with water, remained alkaline. 

‘From the omicholic acid in ammonia Ba Cl, precipitated flakes 
which were dried at 100; 0°3364 orm. left after burning and heating 
with ammonium carbonate 0:1069 grm. barium carbonate, equal to 
20°28 °/, of Ba (uropittate), From the filtrates omicholic acid was 
recovered by the addition of hydrochloric acid. 


Elementary Composition of Omicholine. B, a. 
1. Dried at 85° C. 0:2621 burned with lead chromate, lastly with Elementary - 
ane gore 06268 CO, and 0:2318 H,Q, equal to 65-22°/, & and Composaton 0 
2. 0°1306 burned as before gave 0°3071 ©Q, and 0°1207 H, O, 
equal to 64:13°/, G and 10:26°/, H 
M38 091754 inatiod with esau &c., left 0°0396 Rt, equal to. 
3°20 °/, N. 
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APPENDIX. Found mean by analyses. 

No. 6. Quotient by At. W. Quotient by N = |. 
On Chemical & 64°67 5°3891 23°5 
Identification H 10-04 10-0400 43°9 
Shipaineee N 3-20 0- 2285 is 
Thudichum. QO 22°09 1°3806 6:04 





Leading to formula €,, H,, NO, 


Elementary Composition of Omicholic Acid. B, 6b. 
Dried for 48 hours at 85° C. Contained a trace of iron. 
1, 0°2042 burned in lead chromate, ultimately in oxygen, gave 0- 4766 
CQ, and 0° 1496 H, O, equal to 63-65 °/, & and 8*14 °/, H. 
2. 02892 burned in soda-lime gave 0°0952 P+, equal to 4°67 °/, N, 


In 100. Quot. by At. W. Quot. by N = 1. 
& 63°65 5° 304 15°92 
H 8-14 8°140 24-44 
N 4°67 0°333 1 
Q 23-54 1°471 4.41 


Formula ©, H,, NQ,. 


Synopsis of Preparations from Resins C. 
Omicholine and Omicholic Acid. 
Omicholine, C, a. 
Omicholic acid, C, a. 


Omicholine, C, b. : 
Gi cialis fat b. Contained Ba salt 17°17 °/.. 


United form Omicholine, C, a.) With which O. and Oc. acid from 
and Omicholic acid, OC, b. DI are united. 


Uropittine. 


Uropittine, C, a, 1 (.- from cold alc.),* Ba salt : 20°21 °/, Ba; Ag. 
salt : 21°39°/,Ag. Peculiar Bearing with NH,. 

Uropittine, C, a, 2 (.- by ether). 4 elementary analyses. 

Uropittine, C, a, 3 (+ by ether). Ag salt, boiled: 38-71 °/, Ag. 
Other salt, not boiled, 35°49 °/,; Ag; Ba salt 7-1 °/, Ba. 

Uropittine, C, 6, 1 (depos. from alc.) €a salt: 1°78 °/, Ca; 12°16°/,N. 

Uropittine, C, 8, 2 (do. on concentration) Ba salt : 21°77 °/, Ba 
Ag salt, 27°14 °/, Ag. 

Uropittine, C, 8, 3 (+ by 5 vols. of ether). Ag. salt : 27 °/, Ag. 


Uromelanine. 
Uromelanine, C. 


Treatment of the mixed Resins C. 


(a.) Extraction by cald Ether. Isolation of Omicholine and Omicholic 
Acid. 


The mixture was exhausted with cold ether, which assumed a port- 
wine red colour, becoming lighter at every operation. ‘The ether was 


* The symbol (~~) indicates “ precipitated.” 
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evaporated until a residue of oily consistence remained, which was 
found to be a mixture of two bodies, omicholine and omicholic acid. 
They were separated as follows— 


Separation of Omicholine, C, a, from Omicholie Acid C, b. 


The oily resinous residue was treated warm with a large bulk of 
concentrated watery solution of ammonia. One part dissolved and 
remained dissolved on cooling, omicholic acid,—another part remained 
insoluble, omicholine. The latter represented a liquid resin of strong 
smell, and appeared to possess most of the qualities of the substance 
termed urerythrine. 


Further testing of Omicholie Acid, C, b. 


To the ammoniacal solution barium chloride was added, with the view 
of producing an omicholate. An insignificant precipitate only was 
obtained, insufficient for analysis. The filtrate was rather dark coloured, 
‘showing that the barium had precipitated but little matter. The main 
bulk of the omicholic acid seemed to be precipitated by hydrochloric 
acid in light-brown flakes ; but it was changed in its properties to the 
extent of being less soluble in ether and alcohol than before. 


(0.) Extraction by boiling Ether, and Examination of Products. 


The boiling ether seemed to extract more of the two bodies, which 
were separated as above. To the ammoniacal solution of omicholie acid, 
C, b, barium chloride was added, and the precipitate filtered off. It was 
washed with water until the filtrates were free from barium. The pre- 
cipitate on the filter was next repeatedly washed with alcohcl, when it 
was found that a quantity of uncombined omicholine had been left on 
the filter. During the precipitation of a barium compound, therefore, 
omicholine and omicholic acid had been precipitated from the ammoniacal 
solution. The salt, which remained insoluble in alcohol, was analysed. 


1. 02369 grm. yielded 0-0715 Ba SQ,, equal to 17°74°/, Ba. The 
residue contained a trace of iron, which was corrected in the following 
analysis :— 

2. 01953 grm. yielded 0:0569 Ba SQ, equal to 17-13 °/, Ba. 

This barium compound therefore wags shown to be an admixture of 
the omicholic acid, and not to contain any of this acid. As was proved 
more fully, omicholic acid does not combine with barium. It is there- 
fore a sign of the purity of omicholic acid that its ammonia solution does 
not give a precipitate with barium chloride. Again, Ba Cl, is a means 
of purifying the ammoniacal solution of omicholic acid, particularly of 
that which has been obtained by means of cold ether, from another 
body. 

Omicholine C, a, and omicholine C, b, were united, washed with pure 
water, and again dissolved in ether. They will in the following be 
designated as omicholine C, a. 

The ammoniacal solution to which Ba Cl, had been added, omicholic 
acid C, a, and omicholic acid C, b, were united and treated with hydro- 
chloric acid. A flaky precipitate fell down, which was washed, and in 
the following will be designated as omicholic acid C, b. 

22528, K 
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APPENDIX. With these preparations the respective preparations from D, I. were 
: united, because both had been obtained from the extract of urine by the — 

ee ae mere addition of sulphuric acid without any boiling. 
Identification 

of Disease, “a : ; 

by Dr. Elementary Composition of Omicholine C, a. 
Thudichum. 


1. 0°3068 gms. dried at 85, (contained like all preparations of 
omicholic acid and omicholine in little boats of glass shaped for the pur- 
pose,) were burned in lead chromate, and gave 0°7859 €Q, and 
0:2962 H, G equal to 69°97°/, & and 10:74 °/, H. (The water con- 
tained a vestige of copper oxyde dust.) 

2. 0'2863 gave 0°7275 CQO» and 0: 2458 H, O equal to 69°31 °/, © 
and 9°54 °/, H. 3 

3. 0'3193 gave 0:0746 Bt equal to 3°31 °/, N. 

4, 0'2602 gave 0°0746 Pt equal to 4:06 °/, N. 


——_ 


Mean in 100. Quotient by At. W. Quot. by N = 1. 
GC 69°64 5°803838 22: 
H 10°14 10° 1400 38°5 
N 3:68 0° 2628 - Sgn FO 
OG 16°54 10337 3°9 


Leading to formula ©. Hz, N Q,. 


Elementary Composition of Omicholie Acid C, 6. 
Was brittle at 85° C., fused at 95°. Dried during 48 hrs. at 85°. 
1. 0°1656 gms. burned with lead chromate and oxygen gave 
0°3836 CO, and 0:11380 H, O equal to 63°17 °/, G& and 7°58 °/, H. - 
2. 0'2450 gms. burned with soda-lime, &c., gave 0°0845 gms. Pt 
equal to 4°89°/, N. 


In 100. Quot. by At. W. Quot. by N. 
CS 63°17 5 ‘264 15°08 
1s iy Pass! 7°580 21°71 
N. 4°89 0°349 ds i? 
QD. 24°36 1°522 4°36. 


Formula €,; H,, N Q. 


Omicholine and Omicholic Acid D. 


The ether extracts of preparation C. IT. and D. IL, D, HL, D. IV., 
were united and treated together, as they had been obtained after boiling 
of the extract of urine with sulphuric acid. The residue was purified,” 
and the substances separated as above described. iy 


, Elementary Analyses of Omicholine D, a. 
1, 0:2770 burned with lead chromate gave 0°67382 €Q, —and 
0°2080 H, Q equal to 66°20 °/, © and 8°14°/, H. 
2. 0:2043 burned with soda-lime, &., gave 0°0536 Pt equal to 
3°72 °/, N. 
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8. 0'1004 grm, gave 0'2240 Pt = 3°39, N, APPENDIX. 
In 100. Quot. by At. W. Quot. by N = 1. No.6. 
£ 66°20 5°516 | 21°80 On Chemical 
H 8°14 8°140 BE aay pee dae er 
N 3°55 0°253 1: oat 
QO. 22°11 1°384 5°47 -  Thudichum. 
Formula = €,, Hy. N O,. Opa 


Elementary Analyses of Omicholic Acid D, b. 


Of all the resins obtained this was the most liquid. Dried at 85° 
until constant— | 

1, 0°2534 burned with lead chromate, lastly with oxygen, gave 
0°6050 CO» and 0°1865 He O equal to 65°11°/, © and 8°17 °/, H. 

2. 0°3062 burned as (1) gave 0°7261 COs and 0°2344 He Q, equal 
to 64°67 °/,& and 8°50 °/, H 

3. 0°2386 burned with agltentne: &¢., yielded 0°0856 Bt, equal to 
5°08 °/, N. 

4, 0° 2644 burned do. gave 0°0979 Pt = 5°22°/,N. 


~ Mean in 100 parts. Quot. by At W. Quot. by N. 
-G 64°89 5°4075 14°70 
H 8°335 ; 8° 3350 22°66 
N 8°15 0°3678 1:00 
 O 21°63 1°3518 3°67 


: Formula €,, H., N Qs. 
é 


Synopsis of Formule of Omicholine and Omicholic Acid according toe 


preparations. 
B, a. ©, Hy N Qs 
B, 6. Gis Hy N Q,y } 
C, a. Coo Hyg N Qu 
C, 6. {5 Hy N Qu 
D, a. Co Hy N Qs | 
the b. in an IN Oe ; 


Synopsis and Mean of Formule of Omicholine. 


B, a. Lu Hy N Og 
4 & oo Hs N Oy 
Co, H. N QO; 
Mean ee of 
omicholine is €. Hs N Os 


Synopsis and Mean of Formule of Omicholic Acid. 


B, b. Lic ie N Or. 
4 é ©, H N ray 
fa ad a N Qs; 


Mean ahi of . 
omicholic ea €,, Hy» N O% 
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These bodies are evidently well-defined different entities, although. 


they have not yet been obtained in a pure state. They differ from 
each other, but cannot yet perhaps be absolutely separated from each 
other. On the other hand, they have so many properties in common, 
that the one may possibly be derived from the other, or that both may 
have a common origin. They are both obtained by boiling the watery 
solution of isolated urochrome with acid, and are therefore probably 
derivates of urochrome. Their molecular weight has not yet been deter- 
mined, as no compound appeared definite enough for that purpose. 

The importance of these bodies in pathology may be inferred from 
the fact that they are capable of forming in the human body in certain 
forms of kidney disease: The breath and the exhalation of the skin in 
such cases smell strongly of omicholine and omicholic acid. Their 
nauseous and emetic properties, already observed by Proust, may per- 
haps contribute to the explanation of that peculiar vomiting which 
occurs in cases of chronic kidney disease, in which dropsy and cedema 
have naturally, or by the constant use of the Turkish bath, ceased to be 
factors of the pathic process. 

As it will, perhaps, be many years before (if ever) I can resume this 
research, and carry it to that completion which I strongly feel it wants, 
but which the time and materials at my command did not permit me to 
give it, I must hope that others will supply the desired information. 
They should extract the materials from several thousand gallons of 
urine in order to obtain quantity sufficient for all purposes. ‘The quan- 
tity of omicholine and omicholie acid which can be obtained from lesser 
quantities of urine is indeed not small ; but of the mixed resins obtained 
so much is lost in the various processes of purification, that what remains 
is the lesser portion, and insufficient for that varied analysation and 
testing which uncrystallisable and uncombinable substances more than 
any others require. 


F'.— Uropittine, 
Synopsis of Preparations of Uropittine. 

oe Three elementary analyses. Uropittiie perhaps a stage 
A. I, between urochrome and uromelanine. 

Meta-uropittine. Urorubine. 
A. WI. From putrid urine. In store, 
B. 1. 
B. IL. 
B. III. 
Gal i Six preparations obtained, three from each, used and analysed — 
C. II as in special list. 
DT. 
Dal 
D. III. 
D, IV. J) Hypothetical silver-uropittate, from supposed uromelanine. 


Uropittine, A. I. and A, II. 


The uropittine described in the Hastings Prize Essay had yielded on 
analysis the 


Mean in 100 parts. Quot. by At. W. Quot. by N=1. 
L& 55-25 4°604 5°32 
H 5°57 5°570 6°44 
N ai2e10 - 0°864 i: 
QO. 27°08 1°687 1°952 


If the latter quotients are multiplied by 7, the number of nitrogen 
atoms in uromelanine, we obtain uropittine = €,, H,; N,Q. From 


i352 
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this formula that of uromelanine could easily be derived by assuming 
that uropittine takes up two atoms of oxygen, and loses one molecule 
of carbonic anhydride and one molecule of water. 


Lay, 1s OR N, QO, +20 = Gy, Ais N, OD, i CO, + H, QO. 
Uropittine. Oxygen. Uromelanine. Carbonic Water. 
acid, 


In that case the atomic weight of uropittine would be 763. 


Tt is unquestionable that the urochrome, as well during the chemo- 
lytic, as more particularly during the physiolytic process of decompo- 
sition, absorbs oxygen, During the operations accompanying the 
separation of uromelanine, much matter, soluble in alcohol and having 
the properties of uropittine, is gradually transformed into uromelanine. 
The above process may therefore express more than a speculative 
formula, 


Meta-uropittine from Spec. A. 


This body resembles uropittine in composition, but differs by being 
easily soluble in alcohol. It does not fuse in heat. After extraction of 
matters soluble in ether alcohol easily dissolved this matter. It was 
precipitated by water, washed and dried at 100° CG. It was much less 
in quantity than urorubine, to be described below. 


Analyses: 1. 0-3335 germ. burned in lead chromate gave CO, = 
0°6554 or 53°59 °/, © and H,Q = 0:1947 or 6°48 ape =F 


2. 0-2645 grm. gave €O, = 0°5376 or 55:43 °/, & and H,Q = 
01566 or 6°57°/, H | 


Mean of analyses. Uropittine A. I. and II, 
© 64°51 55°67 
H 6°52 5°15 


The substance therefore contains more hydrogen than the preparation 
from A. I. and II. by its side. Possibly it may be a substance which is 
yet before uropittine or urorubine in its transformation towards urome- 
lanine. Its existence and empirical composition are here noted in order 
that future researches may refer to it and decide whether it is a transition 
product or a mixture. 


Urorubine from Spec. A. 


It had been separated from the uropittine described and analysed in the 
Hastings Prize Essay. It was easily soluble in cold absolute alcohol, and 
stood for three months in it to deposit body less soluble (Uropittine), 
It had then been precipitated by water, filtered and dried in vacuo. It 
was very hygroscopic, and after drying at 100°, when it did not fuse, 
always gained from two to three milligrammes under the dryer. After 
three days of labour the last weighing was assumed as practically 
correct. 


Analyses : 1, 0°2448 germ. burned in chromate gave CO, = 0°5808 
or 64°70 °/, © and H,Q = 0'1515 or 6°87 °/, H. 


Deducting from the substance 0:0028 grm. of weight, which if it was 
not oxygen might possibly have been adventitious water, we get uroru- 


bine = 0°2420 ; CQ, = 0°5808 or 65'45°/, G and H, Q = 0°1487 
or 6°82 °/ H. 
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2, 0'2035 burned with chromate gave CQ; = 0°4852 or 65:02 °/, S 
and H,Q = 0°1266 or 6°91°/, H. | } 

3. 03082 burned with soda-lime gave 0°2492 erm. Rt equal to 
11°46 °/, N. ; et 


It is preferable not to assign a formula to this body at present. It con- 
tains more carbon than either uromelanine or uropittine, and could be 
considered as a body less oxydised than either of these two, and standing 
nearer to urochrome. It contains more than double the amount of 
nitrogen which is contained in omicholine or omicholie acid. 

Hypothetical Silver-Uropittate from D. IV.—An ammoniacal ex- 
tract fron’ uromelanine D. IV. by evaporation and resolution in water 
was precipitated with silver nitrate, boiled, filtered, and washed with 
water, Washings were almost colourless, and free from silver. Dried 
in steam-closet, afterwards in air-bath at 110°, . 

(1.) 0°1501 burned left 0°0487, or 32°44 °/, Ag. 

(2.) 0:1046 do. do. 0:0336, or 32.28 °/, Ag. 

Thereupon another preparation was made in exactly the same manner, 
and yielded, | 

(3.) 0°1326 grm. left 0°0426, or 32°12 °/, Ag. 

The salt was therefcre surmised not to be a uromelanate, but to stand 
nearer to the uropittates with 88°71 (C, a, 3), and 35°49 °/, of Ag. 

I look upon these and like analyses as merely tentative. When the 
same process applied to the same preparation yields the same compound, 
this constitutes a symptom in favour of the supposition that the compound 
is definite, z.e., in atomic proportions. By producing a great many 
such compounds under varying conditions, those which conform to 
atomic laws are easily found out by their repetition. If instances 
remain isolated their accidental and non-specific nature is proved. I 
consider this proceeding the only one which in the present state of our 
knowledge of these matters. can be applied for the obtaining of the 
precise information which is so urgently required. 


Further Treatment of the mixed Resins C. 


(C.) Extraction with Alcohol. 


The mixed resins, after having been exhausted, first with cold then 
with boiling ether, were treated with cold alcohol, and the dark solution 
was filtered. The filtrate (sol. «) after having stood some time had -— 
formed a deposit, and was therefore again filtered. A dark brown 
powder (designated as uropittine, specimen a, 1) remained on the 
filter. 

The mother liquor (sol. «) was mixed with ether. It deposited a 
quantity of flaky light brown matter which after resolution in alcohol 
gave two specimens, which were designated specimens , 2, and a, 3. 
The residue, which had been insoluble in cold alcohol, was now boiled 
with alcohol and filtered hot on steam funnel (solut..68) No deposit 
formed on cooling, but on first concentration a deposit, specimen f, 1, 
formed. On second concentration it deposited specimen f, 2. The 
mother liquor was evaporated to a syrup and mixed with five volumes 
of ether. It deposited a flaky light brown matter, f, 3. 

After countless alcohol extractions there remained an _ insoluble 
residue (it imparted a colour to boiling alcohol, but the quantity dis- 
solved was imponderable). It was dissolved in ammonia, precipitated | 
by H, SQ, washed with water, treated with alcohol, dissolved in 


ammonia, and evaporated to dryness. By its properties, and theanalysis 


1651 


of a silver salt of it, it was found to be mainly wromelanine. For the  Arprnprx. 
watery extract of the dry residue (of which the greater part remained See 


undissolved in the water, as is usual with uromelanine) on being treated No. 6, 
with silver nitrate, boiled, filtered, and washed, gave the following results ee Maio 
to analysis. Dried at 110°. ‘ Danse 
1. 0°1476 germ. left 0°0198 grm, or 18°41 °/, of Ag. by Dr. 
“2. 0°1550-grm. left 0°0212 grm. or 13°67 °/, Ag. Thudichum. 





3. 0°3458 erm. burned with soda-lime left 0° 266 
Pt, equal to 10'91 °/, N. 


Neutral silver uromelanine, €3g Hyp Ag N, QO, requires 13°13 °/, Ag, 
and yielded in the mean 13°47, which is almost the same as the fore- 
going mean 13°54 °/, Ag. Nitrogen required, if one H, O leaves 
the salt 11°92, found formerly 12:47. If no water leaves the neutral 
silver salt, it requires 11°66 °/, N. 


Uropittine ; Specimen C, a 1. 


The substance was dissolved in ammonia and the alkaline solution Ba salt. 
treated with Ba Cl,. Precipitate washed and dried at 110° C, 

0-1204 gave 0:0414 Ba SQ, equal to 20°21 °/, Ba. 

Note.—A quantity of omicholic acid (Specimen B) in ammonia was Note. - Similar 
treated with Ba Cl,. After treatment like the precipitate from C, b, a Ba salt ob- 
compound was obtained, of which dried at 95° tained from — 

0-3664 gave 0: 1069 erm. Ba CO, equal to 20°28 °/, Ba. Carle 

This would therefore amount to a proof that omicholic acid, when it 
yields a precipitate with barium salts, contains uropittine. By the 
compound C, b, a, this proof was not definitely afforded. 

It was also essayed to prepare a Ba salt from a neutral solution, 
but the quantity ultimately obtained was too small for analysis, 


‘ 


Uropittine Silver from Specimen C, a, 1. 


Uropittine (C, «, 1) dissolved in concentrated ammonia was evaporated Ag salt, 
to dryness. Of the residue a small part only dissolved in water, the 21°99 °/. Ag. 
greater part remained undissolved, Silver-nitrate was added and the 
mixture boiled. ‘The precipitate was washed on the filter until the 
filtrates were free from silver and colourless. 


1, 0°2412 orm. left 0°0510 grm. or 21°14 °/, Ag. 
2. 0'1118 grm. left 0:0242 grm. or 21°64 °/, Ag. 


Mean. 21:39 °/, Ag. 


3. 0°1194 grm. burned in soda-lime, &c., gave 
0:1033 P+ equal to 12°27 °/, N. 


Bearing with Ammonia of Specimen C, a, 1. 


The uropittine was dissolved in ammonia, the solution evaporated to 
complete dryness, and the salt redissolved in water. ‘To the solution (a 
part remained undissolved) hydrochloric acid was added, whereby the 


-uropittine was precipitated. The latter was collected, washed, and 


dried at 100° upon a weighed filter. 
Dry uropittine = 0°1003 grm. 
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The acid filtrate yielded chloride of ammonium, which by the usual 
treatment left 0°081 grm. of Bt. This yields upon 100 uropittine 
13°90 parts of ammonia, or in 100 parts of compound 87°8 uropittine 
and 11°20 °/, ammonia. 

This is more than a molecule of ammonia for even a small formula 
of uropittine. Indeed as only a part retains ammonia, another becomes 
insoluble, the instability of the compound is proved. But it is interesting 
that even in a solution so treated there may be more than a quantity of 
ammonia necessary to produce a neutral salt. It must, however, not be 
forgotten that the quantities of material employed were very small. 


Uropittine C, a, 2. 


This substance was precipitated by ether from the solution in absolute 
alcohol of the mixed urinary resins. It was dried at 100°, and did not 


| become soft. 


1. 0°1596 grm. burned in lead chromate, ultimately in oxygen, 
yielded 0°3529 €Q, and 0:0904 H,Q, equal to 60°30 °/, €, and 
ieee Dog igs 

2. 0°2215 grm. burned in lead chromate without the employment 
of oxygen gave 0°4865 €O, and 0-1405 H,Q, equal to 59+90 °/, & and 
14) As 

3. 0°2346 grm. burned with soda-lime, &c., gave 01727 Bt, equal to 
10°44 °/, N. 

4. 0°2789 grm. burned, &c., gave 0°2066 grm. Pt, equal to 
10°50 °/, N. 


Synopsis of Analyses. 


1s 2 2: 4, Mean. 

t 60°30 59°90 + “ 60°10 
H 6°29 7°04 “f Py, 6°66 
N - 5 10° 44 10:50 10°47 
Q ” 39 3? 39 22°77 
100°00 





Uropittine Silver. 


From Prep. C, a, 3 (boiled preparation). 

The specimen of uropittine used for the preparation of this salt was 
precipitated by ether from an alcoholic solution of mixed urinary 
resins, It was dissolved in ammonia. ‘To the solution some more 
uropittine was added in order to ensure its neutrality ; thereupon it was 
precipitated by silver nitrate. After having been boiled, a proceeding 
which was necessary to cause the immensely voluminous precipitate to 
contract, it was collected on a filter. It appeared of a dark green 
colour, while the mother liquor was slightly. yellow. The washing 
liquors were of a darker colour than the mother liquor, and fluoresced 
strongly. Dried at 110°, 


1. 0°2116 left 0-0818 orm, of Ag., or 38°67 a 
2. 0°1837 left 0:0712 grm. or 38°75 ek 


Mean of these analyses is 38°71 is 


, a 
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— 
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This leads to 279 as the atomic weight of the salt, and 172 as the atomic Apprnprx. 
weight of the organic residue (Ag. = 108). This is very near to the 
molecular weight of hippuric acid (C,H, NQ,) = 179; but it is not Ne & 

: : y ag 5 n Chemical 
conceivable that this acid should be precipitated by ether, and be in- Identification 
soluble in water, except after having undergone great and peculiar of Disease, 
alterations. by Dr. 

3. 0°3241 grm. burned with lead chromate gave 0°4340 GO, and Thaudtahatm. 
0°1164 H, O, equal to 36°52 °/, € and 3:99 °/, H. 

4, 0°2919 burned with soda-lime, &c., left 0'1430 erm. Pt, equal to 
6°94 2/2 N. 








Synopsis of Analyses. 





1, 7 3. 4, Mean. 
Goats » 86°52 , 36°52 
Hisab; F 3°99) j,. > 3-99 
Ag 88-67 88°75 ,, a 8871 
Nissit!s e » 6°94 6:94 
0} ek ame i ui 18e84 

100:00 








Uropittine Silver. Second preparation from C, a, 8. 
(Not boiled.) 


Uropittine obtained by ether from alcoholic solution of mixed resins, Uropittine 
and purified by solution in ammonia and subsequent precipitation by silver. Not 
hydrochloric acid, was again dissolved in a few drops of ammonia, and boiled. 
the solution made as neutral as possible by digesting it with an undis- 
solved excess of uropittine. The filtered solution was precipitated by 
silver nitrate, and the precipitated silver-uropittate was collected on a 
filter and washed. The mother liquor and the filtrates were colourless. 

The precipitate was dried at 110° C. 

1, 0°2150 grm. left 0°0770 grm. or 35°81 °/, Ag. 

2. 0°2402 grm. left 0°0845 grm. or 35°17 °/, Ag. 

Mean of these analyses 35°49 °/, Ag. leading to 304 as the Mol. W. 
of the salt, and 197 as M. W. of uropittine. 

3. 0'3144 burned with lead chromate left 0°4875 CQ, and 0:1216 
HQ, equal to 37°95 °/, € and 4:29 °/ H. 

4. 0°2708 burned with soda-lime, &c., left 0°1260 Re, equal to 
GaSe ra. 

0. 0°2345 gave 0°1058 Pt, or 6°39 °/, N. 


Synopsis of Analyses. 





e 2. Ss; 4. 5. Mean. 
£ _ 9 87°95 és re S7205 
H — $s 4°29 99 “ 4°29 
Ag. Hose 385: 17. » 5: o 85°49 
N F 5 A 6°59 6°39 6°49 
fo ” ” ” ” 39 15°78 

100:00 


The preceding shows that the former preparation was probably de- 
composed (oxydised) by the boiling of the precipitate. This effect is 
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well known to occur in many silver-salts. ‘It washazar ded in this 
instance because it had been found that the uromelanine-silver salts pairs 
boiling without changing in composition. 


Uropittine Barium, from C, a, 8 


It was attempted to produce a barium salt.. The uropittine was 
obtained by precipitation with ether from an alcoholic solution of mixed 
urinary resins. tt was dissolved in ammonia, and barium chloride added 
to the slightly ammoniacal solution. The mother liquor after filtration 
was dark coloured, but the washing water became constantly lighter, 
until it appeared only slightly yellowish at last. Although 0°5 grm. of 
uropittine had been dissolved, only 0'1605 grm, of barium salt were 
obtained. 

Only analysis : 
7°10 °/, Ba. 

Uropittine-barium is therefore not insoluble in water. However 
7°10is near 7°20°/, Ba, which was found in dibarytic penta-uromela- 


0°1605 grm. gave 0'0194 grm, Ba $Q,, equal to 


nine (Ur; Ba,). Possibly, therefore, the uropittine might have con- | 


tained thus much of uromelanine (still soluble in alcohol). It is, 
however, evident that from such extremely needy data no opinion can 
pr operly, be formed. 


Uropittine, Specimen C, 8, 1 


It was attempted to produce a neutral solution of this body by 
evaporation of its ammonia ‘solution. 
duced : 


Uropittine Calcium. 


Analyses : 1. 02069 grm. gave 0:0128 €aSO, equal to 1°81 °/, Ca. 

. 2. 0:1944 grm. gave 0°0116 CasQ, equal to1'75 °/, Sa 

Mean 1°78 °/, Ga. 
55 3. 0'1840 grm. yielded 0°1578 grm, Rt, equal to 12°16 
21 SANG 

If uropittine had a composition and atomic weight close to that of 
uromelanine, this compound might be considered as containing 3 Ur : 
1 €a, This compound would require 13:13 °/, of N. But if uropit- 


tine have a smaller molecular weight, the figures found for Ca lead to ° 


no acceptable formula. They show no parallelism to the Ba salts 


above described. A zine salt3 Ur: 1 Zn. is amongst the compounds 


observed. 


Uropittine, Specimen C, 8, 2. 


It was dissolved in a slight excess of ammonia, Ba Cl, added, and 
dried at 110°. 

02560 gave 0:0948 Ba SO,, equal to 21°77 °/, Ba. 

A solution of uropittine in ammonia was evaporated to dryness, and 
the residue treated with water. A part dissolved an another remained 
insoluble. To the solution Ba Cl, was added, which produced a flaky 
precipitate. This was collected on the filter and washed until the 





By addition of Ga Cl, was pro- ~ | 


ee ee ee ee ey es ae oe Te 
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u* 
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filtrates were free from Ba. The last filtrates were slightly coloured Avprnprx. 


but free from Ba. The bulky precipitate shrivelled to an insignificant No.6 
amount during drying in the steam oven, and could not be separated On Thonear 


from the paper sufficiently clean to be analysed. Identification 
* of Disease, 
Dr. 


Yy 
Thudichum, 





Silver Compound of this preparation. 





_ It was dissolved in ammonia and the solution evaporated to dryness: Ag. compound, 
Of the residue only a small part dissolved in water, the rest remained ot Mee leet 
insoluble. Silver-nitrate was added and the mixture boiled. The pre- 
cipitate was washed upon the filter until the filtrates were colourless 
and free from silver. Dried at 110° C. 


1. 01628 erm, left 0°0442 grm. or 27°14 °/, Ag. 


The same Silver Compound obtained from another pure specimen of 
Uropittine, C, B, 3. 


The uropittine had been precipitated by ether from an alcohol Same Ag. 
solution, It was dissolved in ammonia, evaporated, and precipitated compound. 
by silver-nitrate. The washed precipitate, which had not been heated, 
was dried in vacuo over sulphuric acid, light being carefully excluded. 

It formed a glistening, blackish, violet brown mass. 


0:346 germ. left 0: 0937 grm. or 27°0 °/, Ag. 


G.— Researches on-the Derivates of Hematoerystalline, the Colouring 
Matter of Blood, continued.—-On Hematine, continued. 


a, A quantity of blood containing the colouring matter, which had Mode of 
been precipitated by alcohol, was mixed with carbonate of potash, and obtaining 
afterwards digested on a steam bath with a large proportion of alcohol. SR a 

A deep red alkaline solution was obtained. To this an alcoholic solu- tartaric ee 
tion of tartaric acid was,gradually added, until the red precipitate 
at first thrown down redissolved to a certain extent. Thus the colour- 
‘ing matter was separated from the albuminous matters; the former 
was redissolved, the latter stained brown remained as a precipitate 
insoluble in the acid fluid. The liquid, which now consisted of an acid 
solution of hematine and some impurities, was evaporated at a tempe- 
rature not exceeding 75° C. to about one-tenth of its bulk. A minute 
quantity of black crystals of microscopic dimensions separated on the 
liquid tooling, together with some fatty matters and small crystals of 
cholesterine. Various proceedings were adopted to purify the substance, 
but they failed to give the results required. 
b. The blood-cake was then pounded with oxalic acid, and the mix- 2, by oxalic 
ture digested with alcohol. acid. 
c. It was also extracted by means of alcohol and a little sulphuric ¢, by sulphuric 
_acid. acid. 
Both proceedings 6 and ¢ gave materials which were too impure to 
warrant further treatment. 
d. Three gallons of blood were treated with seven times their bulk, d, by potash, 


4.e., 21 gallons of a cold solution of potash carbonate, containing one tartaric acid, 


part by weight of the salt in two parts of water. A thickish goup-like 204 alcohol. 


mixture resulted, which was filtered on square pieces of calico extended 
over a frame. The filtrate was not nearly colourless. ‘The precipitate 
was tied up in the calico filters and pressed, gently at first, and more 
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tightly afterwards, until all the liquid was pressed out as much as 
possible. The compressed cakes were then treated with alcohol, and the 
carbonate of potash solution which separated on standing was poured 
off. ‘The residue was then again well pressed, and now formed con- 
sistent cakes. These were crumbled and dried at the ordinary tempe- 
rature by standing spread out in flat basins. This material was now 
triturated with warm absolute alcohol, and then digested with a large 
quantity of the same at a temperature not exceeding 40°C. The 
solution was filtered off and then treated with an absolute alcohol solu- 
tion of tartaric acid. ‘The potash was thus precipitated and the hema- ~ 
tine remained dissolved. Enough acid was added to cause the liquid 
to show a decidedly acid reaction when the litmus paper first dipped 
into the alcohol was moistened with water. After about a third of the 
bulk of the liquid had been evaporated below 40° C, all the hematine 
was deposited on cooling in very minute bluish-black crystals. By 
further evaporation not much more hematine was gained, and what 
little deposited was exceedingly impure, resembling a brown fatty 
matter. This matter was soluble in alcohol, insoluble in water, was 
attacked by nitric acid and yielded a colouriess solution. 

The hematine crystals were rhombic plates. They grouped them- 
selves frequently with their edges upwards, so as toresemble clusters of 
needles. They were filtered off on a very close paper filter, washed 
with water and absolute alcohol. The microscope revealed the presence 
of slight traces of foreign matters, which it was determined to remove 
by recrystallisation. 


H.—Intermittent Hematuria, s. Hematinuria, s. Cruenturesis. © 


There is a rare form of disease, which has been described by a 
number of observers, but more particularly by Dr. E. H. Greenhow 
in a learned and instructive article in Edinb. Med. J ourn., May 1868. 
He says that in all the cases which he has seen of this disease the 
attacks have been excited by the same cause, have taken the same 
form, exhibited the same general group of symptoms, and run the 
same definite course. The immediate exciting cause of the attacks has 
been invariably some definite exposure to cold or wet. The form taken 
by the attacks has been invariably that of paroxysms; these coming 
on suddenly, almost immediately after the chill was experienced, and 
passing off rapidly when the effects of the chill had been counteracted 
and the patient had become thoroughly warm. The general group of 
symptoms has been invariably the same, the additional ones occasionally 
exhibited being apparently due to an unusual degree of constitutional 
disturbance. In every instance the paroxysms have begun with cold- 
ness of the extremities, followed by general chilliness, amounting in the 
severer attacks to rigors. In like manner, in every case, the chilliness 
or shivering has been attended by a feeling of weight and pain in the 
loins, and by pain or a sense of weakness or stiffness in the lower limbs. 
The chilliness has been usually, though not always, followed by an 
imperfectly marked febrile hot stage. The patients have invariably 
passed, during the paroxysms, urine looking as if it were mixed with 
blood, and identical in general character, And lastly, the same definite 
course has been run by the paroxysms in every case. From half an hour 
to two hours after the chilliness or rigors the patient has never failed to 
pass the first dark-coloured urine, which has always been highly albu- 
minous, and has contained numerous crystals of oxalate of lime, with 
more or less of brownish or yellowish red, amorphous granular matter, 
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and a few hyaline casts, but only occasionally some stray blood cor- 
puscles. At each succeeding micturition after the chilliness, the urine 
has invariably shown more or less diminution cf colour, of albumen, of 
oxalate of lime, and of its other abnormal constituents ; resuming its 
natural character and appearance by the second or third micturition 
after slight attacks, and usually by the fourth or fifth after severer 
paroxysms. By the second day after an attack the patients, as a rule, 
have regained their ordinary degree of health and strength, and have 
continued well until some fresh exposure has brought on a new attack of 
their complaint. Most of the patients suffering from this disease have 
had the same pale, sallow, cachectic aspect, two of them having been 
distinctly jaundiced, and the others having all had at times an icteroid 
tint of skin. 

Thus it appears that intermittent hematuria is a definite disease, due in 
all cases’ to the same remote constitutional cause. The only medical 
treatment which appears to have any effect in diminishing the liability 
to suffer from the paroxysms on every exposure, is treatment directed, 
during the intervals, towards the improvement cf the general health and 
the strengthening of the patient’s constitution. Once the paroxysms 
have set in, the most simple means of restoring warmth are all that it is 
advisable to use. The short duration of the paroxysms, the very general 
absence of blood corpuscles from the urine, even at the time of the 
paroxysms, and the complete recovery of the normal character of the 
urine within a few hours after their subsidence, seem to show that 
there can be no cause of hemorrhage in the kidneys themselves, but 
rather that the disintegrated blood traverses through the walls of the 
blood vessels in the Malpighian bodies. For this reason Dr. Greenhow 
regards the kidneys rather as the organs of elimination than as the seat 
of the disease, and considers the renal irritation, the existence of which 
is manifested by the pain in the loins and by the presence of the casts, 
and oceasionally also of stray blood corpuscles in the urine, to be a 
secondary affection consequent upon congestion of the kidneys produced 
by the sudden and unusual strain thrown upon them. Possibly the 
paroxysms may consist in the sudden disintegration of an unusually 
large quantity of blood corpuscles, setting free so considerable an amount 
of hemato-globuline that it cannot undergo the normal changes, but is 
eliminated through the kidneys in a comparatively unaltered state. 

Amongst the English medical authors who have related cases of 
intermittent or paroxysmal hematuria, are, besides Dr, Greenhow, Sir 
Thomas Watson, Dr. Elliotson, Dr. Prout, and more recently Dr. G. 
Harley, Dr. Dickinson, and Dr. Gull. Several of these authors have 
considered the disease to be of malarious origin, and there is no doubt 
that in some of the cases published the patients had also suffered from 
ague, But on the other hand, not one of Dr. Greenhow’s patients had 
suffered from ague, and some of them at least had never visited a mala- 
rious district. The same absence of malarious influence has been noted 
by Dr. Pavy and Dr. Murchison in cases published by them in the 
Pathological Transactions. The disease in fact merely resembles ague 
in its intermittent form, and in its commencement with rigors, which are 
followed, however, by only an imperfect hot stage and rarely by a 
sweating stage. It differs from ague in not being periodical, and in 
requiring, apparently, a fresh exposure to cold or damp to excite each 
Separate paroxysm. The history of most of the cases seems clearly to 
indicate the existence, in all the patients, of some sort of dyscrasia, upon 
which the external chill acts only as the immediate exciting cause 
of the paroxysm. Many patients suffer from so-called rheumatic pains 
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during the paroxysms. Some patients suffered from such pains at all 
times, but this was probably due to secondary syphilis with which they 
were aftlicted at the same time. No post-mortem examination has 
ever been made of any case. 


Spectroscopical and Chemical Examination of the Urine.—The 
urine, which had been kindly forwarded to me by Dr. Greenhow, was 
about an ounce and a half in quantity, of a brownish red colour, and 


Spectroscopical turbid by a brownish red precipitate. This was filtered off, and by 


and chemical 
examination 
of the urine. 


testing shown to be hematine in the same state as the hematine which is — 


precipitated by acetic acid from a watery solution of blood on standing. 
The filtrate was now more red than brown, clear, and port wine red 





in transmitted light. In a layer of 12 centimetres in thickness it had 


spectrum— 
1. 89 to 49 = 10; int. 8; Ra. 


Greenish yellow interval. 
24.56 10°65 93 int 10s Ree, 


Cut off at 68. The interval from 65 to 68 is shaded to intens. 3, and 
appears reddish. | 


Ina layer of one centimetre in thickness the following spectrum was 


developed :— : 


1. 40 to 46= 6; int. 4; R. a. 
257 767s: ,, 8 5'5, °P- 
OAT 2:4, cOR eh Kt, Oey; aye 


Cut off from 87; though continuation seems to be illuminated. 


Diluted + 1 water, 1 ctr. thick. 
1..41 to 47 =- 6;-int. 3;-R. a. 


2,58 , 64= 6; 5 23 » PB 

Bi) ES teas Oe: eee ee a eae 

4,088 \y D0 = Bes ccige OC tasse Op 
Violet blue cut off at 141. 


AaBC D Eb F G HH’ 











Diagram of Spectrum of Urine in Intermittent Hematuria. 


At first sight this spectrum offered a remarkable similarity to that of 
cruentine described in the Appendix to the 10th Report. It was, however, 


clear from chemical reaction that cruentine could not be present. By 
boiling of the urine the entire amount of colouring matter was coagu- 
lated, and from the coagulum alcohol and sulphuric acid extracted 
hematine only. This pointed to hemato-crystalline, with the spectrum 
of which the bands f and y nearly coincided. 


, a " neat tae T 
vo eg ee. Ok Se ee i), ee, ee | 


159 


The bands a and 8 then appeared to coincide with two of the bands APPENDrx. 
of hematine in acid solution. By measurement this was found to be a 


yet | No. 6. 
nearly the case. On ‘Chemical 
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_ Diagram of Spectrum of Acid five-banded Hematine in Alcohol. 


The urine was now treated with a reducing solution of sulphate of 
suboxide of iron in tartrate of ammonia with excess of this alkali, when 
the four bands immediately disappeared, and one broad band was present 
in their place. 

Wb St6'82 OTs) Int 6: 
Rest very dark. Cut off at 110. 
AaBC D Eb F G HH’ 





_ Diagr 

_ By violent shaking with air the broad band disappears, and the former 
bands do not reappear. The fluid is extremely turbid, and there 
remains even on dilution with water a very faint continuous spectrum 
without any bands. Nevertheless it is clear that the reaction of reduc- 
tion indicates the presence of hematocrystalline as well as of hematine, 
as a comparison of the spectra of these substances in the reduced state 
with the spectrum just given will show. 

AaBe’ D Eb F G HH’ 
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Diagram of Spectrum of reduced Hematine. 





It will be seen from these spectra that the bands of reduced hematine 
and hematocrystalline necessarily coincide, so that the separation of the 
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bands of reduced hematine cannot appear, just as in the original spectrum 
of the urine the bands 2 and 8 of four-band hematine, or the bands 
2,3, and 4 of five-band hematine, coincide with the two bands of hemato- 
crystalline. All facts therefore show that hematocrystalline and hematine 
in about equal proportions are present in the urine in question, and the 
only anomaly, which may perhaps yet be explained by the complex 
character of the fluid, is that on shaking with air of the reduced fluid, 
although the one band disappeared, none of the original bands reap- 
peared. Somehow or other the substance had been changed by this 
operation. 

The urine was extremely acid, and the excess of acidity seemed to 
be due to a volatile organic acid, probably acetic. On standing the urine 
gradually deposited a flocculent brown precipitate of hematine, and the 
bands of hematine in the spectrum became “pari passu ” much paler, 
while the fluid became redder. The same bearing was observed in a 
mixture of watery blood with a little acetic acid. During my researches 
on cholera I also once observed an extract from muscle present the 
same spectrum as the above urine, but not having powerful light at my 
command I was unable to follow the observation in all its details, The 
extract from muscle also contained some acetic acid, and on comparison 
of the spectrum then observed and measured I have no doubt that it was 
due to the presence of a mixture of hematine and hematocrystalline 
(myochrome). 

These observations lead to the following conclusions :— 

1. ‘The urine in so-called paroxysmal hematuria contains hematocrys- 
talline and hematine in solution. 2. The hematine also occurs as a 
precipitate which increases on standing. 3. There is no proof of the 
presence of dissolved albumen apart from the coagulable hematocrys- 
talline (see, however, 5). 4. It is probable that in this disease a small 
quantity of blood is somehow or other dissolved, e.g., by bursting of a 
Malpighian glomerulus, and mixing of the blood with éffused urinary 
water, or by other means. 5. The hematocrystalline so effused is in 
part transformed into hematine (and some other body, possibly albumen, 
in a precipitated flocculent form), which for a time remains dissolved in 
the fluid, but is gradually deposited in the insoluble form. 6. This 
transformation is probably due to the morbid evolution in a certain part 
of the kidney of a quantity of organic acid, possibly acetic acid, which 
dissolves the hematine and imparts to the urine an unusual and very 
high morbid degree of acidity. 7. The presence of oxalate of lime in 
the urine is no great anomaly, but if it has any significance by being 
present in large quantity would point in the same direction as the 
presence of acetic acid. 8. Acetic acid by itself is also no anomaly, 
it being a normal ingredient of urine, as I shall show in an extensive 
research to be published on a future occasion, 9. But its presence 
in a concentrated form in a certain part of the kidney-tubes, where the 
other urinary constituents, notably urea, were not yet secreted and 
mixed with the hematocrystalline solution, so that it could transform 
a part of the effused hematocrystalline into hematine, is a great anomaly, 
and perhaps the essence of the disease. 10. Possibly the acid itself is _ 
the cause of the effusion of the blood, of its solution, and partial trans- 
formation. 

I believe this to be the first instance in which hematine, hitherto 
known as an art-product of the laboratory only, has been proved to be 
present in an organic morbid fluid as the product of the diseased process 
itself, The name of “ hematinuria ” which has been proposed for the 
disease seems to me undesirable, because it would specify only one 
feature of the disease, and would unduly neglect the presence of hematos 
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crystalline. Also “ hematuria,” being applicable to cases in which Aprenprx, 


blood appears in corpuscles, does not appear to be a good denomination “eee 
for the new disease. I would suggest “crwenturesis” (not cruen- Hoze.. 

: : ; She ae ay On Chemical 
tinuresis) as a suitable term ; expressing the “ mictus cruentus ” without Identification 
any attempt to define the particular coloured ingredients. of Disease, 

by Dr. 
Thudichum. 
I.—On Cruentine, continued. CEES 


In the report for 1868, I described a series of new derivates of 
hematocrystalline under the name of cruentine, and distinguished the 
several bodies from each other principally by names derived from their 
spectral phenomena, All the bodies thus described had been extracted 
from the original cruentine sulphate by means of alcohol, and were 
therefore either sulphates, or neutral, or made alkaline after extraction. 
But their common property was that of being soluble in alcohol. This 
solvent, however, left a large quantity of the original sulphuric acid 
product undissolved, even after many extractions at the boiling heat. 
To this insoluble part the following inquiries were directed. It was 
found that the boiling alcohol solutions on cooling deposited also this 
peculiar cruentine, which by itself was insoluble in alcohol, even on 
boiling, It is therefore soluble in the boiling alcohol solutions of the 
acid cruentates, but not in the cold. 


Two-banded Cruentine——The substance left insoluble by the alcohol Two-banded 
was a gelatinous light-red matter, of great volume, as was ascertained cruentine. 
by a drying experiment. It was soluble in sodium carbonate, and 
showed a spectrum of two bands— 


1. 60 to 74 = 14; int. 4; Ria. 
ae AG, Genel: (1, 3 3 » Be 


When precipitated from this solution, and treated with an excess of 
hydrochloric acid in much water, a red solution is obtained, which can 
be diluted to any extent without depositing the cruentine. This has 
spectrum— 


12/60)t0: 73 12; int. 3; Ria. 
Melis 92 Loy PP Bee R28; 


Blue to 158, where spectrum is cut off, 
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Diagram of Spectrum of Two-banded Cruentine in Hydrochloric Acid 
and Water. 


This body has therefore intrinsically the same spectrum in alkaline 
as in acid solution, while all the other varieties of cruentine hitherto 
observed, as also hematine, change their spectra greatly when passing 
out of the alkaline into the acid state, or vice versa. 
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Effect of 
reducing 
agents. 


Reactions of 
hydrochlorate 
of two-band 
cruentine, 


P+ Cl,. 


— 


He Ci,. 


pa Cee 
Su acetate. 


Na and Zn 
acetate. 


Fe. Cle: 
NH,. 


a Cl,. 
Ba Cl,. 


iad. < : 

Effect of reducing Agents.—By the addition of ammoniacal tartrate, 
of iron suboxyde sulphate the band @ is much weakened, and all but 
disappears, but the band.« is not much influenced, particularly no 
change in its position effected. ‘ assak 


Reactions of Hydrochlorate of Two-banded Cruentine.—The cruentine 
was dissolved in sodium carbonate, and filtered; it was then precipi- 
tated by hydrochloric. acid, washed by decantation and redissolved in 
water acidulated with hydrochloric acid. It was allowed to stand, when 
a slight turbidity of fat rose to the top, and another portion subsided ; 
it was then filtered, and the solution in sodium carbonate and dilute 
acid was repeated until the substance was steady and uniform. 3 

Platinum tetrachloride produced a precipitate in the solution, which 
contracted on boiling and remained insoluble in boiling alcohol. The 
precipitate had the spectrum of two bands just like the original solu- 
tion. ‘The filtered mother liquor had no spectrum. The deposits from 
the second, third, and fourth boiling alcohol extract of cruentine 
sulphate were purified as above, and combined with platinum for 
analysis. 


Analyses.—1. 0'4305 grm. dried at 120° to 180°, on burning left 
0-046 grm. residue, from which hydrochloric acid extracted 0-002 grm. 
iron oxyde. Pt = 0'044 or 10°22 °/.. ) : 

2. 0°6625 of same preparation, left 0-075 residue, from which hydro- 


- ehlorie acid extracted 0:0055 grm. iron oxyde, Pt = 0°0695 grm., or 


10°49 °/.. 

The mean 10'35 PR¢ leads, if the small quantity of iron, amounting 
to less than 1 °/,, be neglected, to an atomic weight of 784. From a 
nucleus of this magnitude the molecular weight of uromelanine, 733, 
might easily be derived, 

Mercury perchloride gave no precipitate even on boiling ; the bands 
remained, and appeared remarkably like the blood spectrum. (It will 
be seen below that the solution by boiling for some time acquired the 
property of being completely precipitated by this sait.) 

Cadmium chloride gave no precipitate, and the bands remained. 

Copper acetate gave a precipitate containing all the cruentine; butas 
sodium acetate and zine acetate also produce the complete precipitation 
of the cruentine, it is probable that acetates only act by displacing the 
solvent HCl, the free acetic acid being incapable of retaining the cruen- 
tine in solution. 

Tron perchloride produces no precipitate, but intensifies the colour 
greatly, making it yellowish red. 

Ammonia makes the pink solution dark red, and greatly intensifies the 
absorption of the spectral bands. In this ammoniacal solution— 

Ga Cl, and Ba Cl, produce precipitates on boiling, which are of 
light red colour, and both show the two-band spectrum when exposed 
suspended in the fluid before the slit of the spectroscope. 


The barium compound was analysed : 

(1.) 0°378 grm. left 0'0221 of residue, being barium-sulphate, and iron 
and copper oxyde, or 3°46 °/... Of this 0°0170 was the amount of the 
latter oxydes, leaving BaSOQ, = 0:0051, consequently it contained 
less than 1°/., namely, only 0°8°/, of Ba, 

(2.) 0-6088 grm. left 0°0378 residue after treatment with H, SQ, 
= 3°64 °/,. Of this 0°0302 was iron and copper oxyde, leaving only 





: JAHG3 


0:0076 BaSQ,, equal to 0-73 °/.Ba. Mean of Ba found = 0-765 °/+ APPENDIX. 
This: would lead to an atomic weight of 17908, which seems quite er 
impossible. It is therefore clear that the Ba compound of two-banded On Dee. ai 
cruentine decomposed during the washing with boiling water, to which Identification 
the preparation, on account of its enormous bulk, had been subjected. of Disease, 
Washing with cold water was found to be quite impracticable. The jee ; 
copper was derived from a copper still in which the alcoholic extraction ~ 2 *&““ichum. 
had been made. The iron is a residue of that contained in the hemato- 
crystalline. . 

A second preparation, washed once by filtration, lastly by repeated 
‘decantation, being too gelatinous to admit of washing on the filter, 
_ gaye— r ) UPK 

(1.) 1-6616 grm. (became heavier during heating to 120°) left 
0: 0992 residue. . 

(2.) 1-+2186 left 0-0696 germ. residue. When the copper was dis- 
covered the analysis was not followed out any further. 





Dissolved in caustic potash and alcohol, with alittle sodium carbonate KHQ. 

added, and allowed to stand for a week, two-band cruentine assumes 
the following elegant property. Itself being red it JSluoresces light green ; 
it yields a beautiful light green, of a pure and lively tint, when 
influenced by the light-cone collected from the sun by a quartz colli- 
mator. It reminds much of the phenomena of omicholine and omicholic 
aed. It retains the two bands, but they are more feeble, particularly 
the second band is almost like that obtained by reducing agents. This 
spectrum reminds also of omicholine. 


Effect of protracted boiling upon two-banded Cruentine Hydro- ¥ect of 

chlorate.—The object of this process was to ascertain whether the iron boiling upon 
could be removed from the cruentine or not. The solution was boiled ¢ruentine 
three days long. After two days boiling the spectrum of the solution BY4drochlorate. 
was unchanged, but black matter was continuously deposited. The 
acid filtrate from the dark matter on the third day was. dark red, and Reactions of 
was completely precipitated by mercury perchloride. (In a solution of fItrate He ci,. 
two-band cruentine in HCl sublimate produced a precipitate which 
dissolved on boiling. On cooling the solution gelatinized completely. 
On violent shaking the flakes separated and left the liquid colourless. 
There is therefore a third variety of cruentine, and of behaviour with 
mereury perchloride.) The precipitate had a curious dirty grey colour, 
and no red or brown about it. 

Potassium ferrocyanide produced a copious complete precipitate in the Ferrocyanide 
filtrate, all matter being deposited of a dark dirty greenish colour. The of potassium. 
solution contains apparently much free iron, as the fluid above the pre- 
cipitate deposits a second blue precipitate, Prussian blue. Sulphocyanide 
gave a red precipitate. Consequently the hydrochloric acid extracts 
iron and a little organic matter, to which sulphocyanide adheres. But 
the insoluble residue contained iron in quantity (also copper, if such 
had been added to the solution). 

The hydrochloric acid solutions filtered from the deposit, and all 
the washing waters, were repeatedly evaporated to dryness, and left a 
black residue, This dissolyed in concentrated H, $Q,, and with aleohol 
this solution gave spectrum of two-banded cruentine sulphate. The 
fluid was very opaque. The water solution with caustic potash gave 
spectrum of four-banded ecruentine. It contained great quantities of 
iron (and the impure specimen alluded to also of copper). 

L2 
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Cruentine made insoluble by boiling with Hydrochloric Acid.—The 
cruentine which had become insoluble in hydrochloric acid by boiling was 
washed with water. It remained insoluble in any kind of hydrochloric 
acid, concentrated or dilute, insoluble in ammonia, in alcohol, with or 
without acid or alkali. In its half-dried state it was, however, soluble 
in concentrated sulphuric acid. A mixture of a drop of this solution 
with alcohol gave the cruentine sulphate spectrum. ‘The solution after 
standing 24 hours was poured into much water, and appeared almost 
completely precipitated. It was twice washed by decantation. The 
residue or deposit did not dissolve in concentrated or diiute hydrochloric 
acid, even on boiling, but dissolved easily in alcohol and a little HCI. 
It did not assume the two-band hydrochlorate spectrum of cruentine, 
but showed the sulphate spectrum— 


1. 52 to 58-= 6 
BATS RR ore PANS: 


[Similarly a decoction with HCl of the precipitate from an alkaline 
solution of total cruentine (four-banded) which had been boiled during 
many weeks daily, showed not the two-banded hydrochlorate spectrum, 
but the sulphate with the narrow and wide band, the same as the 
foregoing. See measurements below. | 
_ The addition of ammonia to the alcohol solution produced the four- 
band cruentine spectrum. A slight precipitate ensued in the solution 
which was probably an insoluble modification of the four-banded body. 


Effect of Alcohol and Hydrochloric Acid upon dried Two-banded 
Cruentine.-—The cruentine sulphate as before was boiled with alcohol 
to exhaustion, until nothing but the light red two-band cruentine, quite 
insoluble in alcohol on boiling, remained. This was dried and shrunk 
to a brownish red matter. It was slowly soluble in concentrated sul- 
phuric acid on trituration and standing, and precipitated by water. It 
was also soluble in ammonia, but was partly deposited from this solution 
on standing by the evaporation of ammonia. (See spectrum of deposit, 
below.) It dissolved best in hydrochloric acid and alcohol, and the 
solution had the spectrum of cruentine sulphate. 


1: 84. t0%s9 eS eantenoe 
2. 62 ,, 19S 4 Es args sua tas a 
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Diagram of the Spectrum of this Hydrochloric Alcohol Solution of 
Cruentine, 


The greatest intensity of « ismidway between 68 and 79, end at 142. 
The red is rather suddenly cut off, as if there was a band from 87 to 44. 
The foregoing spectrum is therefore identical with that of the hydro- 
chloric product of cruentine described on p. 231 of Report, 1868. But 
there was this difference, that the solution after addition of ammonia 
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became red when concentrated, green when diluted, and changed Aprrnnix, 


spectrum, aad 
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Cut off at 110, ee 
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Diagram of Spectrum of Ammonia Solution of Soregoing Body. 


By reference forward it will be seen that this spectrum though 
similar to is not identical with the spectrum of two-banded cruentine 
hydrochlorate in water. When this latter solution is, however, made 
alkaline with ammonia it shows spectrum— 


I) 54 to! 68) == 14; ' Int. 5; RB. '2 
a ae 84. = 12; avin er Sate 


Cut off at 112. 


Thus it is seen that this spectrum stands midway between the spec- 
trum of acid watery and the ammoniacal alcohol solution. 

Deposit from Ammonia Solution of Two-banded Cruentine.—This Deposit from 
deposit, which was obtained as above described, was redissolved in con- ammonia. 
centrated ammonia. It showed a spectrum of certainly four, possibly 
five bands, distributed as follows: 

Band in red questionable. 


1. 54 to 68 Se 5intk 


aes 2; Ry 
BG eiiattn Osa. De... 8 
ae ee a a a Bee 
Gurus lato 14s Te 8 
Band No. 4 is in blue to indigo. 
Cut off at 143. 
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yop a 5 
Diagram of Spectrum of Ammonia Solution of Deposit from 
Ammonia Solution of Two-banded Cruentine. 


In case this experience should be repeated the red part of the spec- 
trum will have to be examined in thicker layers of fluid. The band 4 
or 0 is quite peculiar to this body, no band having hitherto been found 
so far in blue with any preparation of cruentine. 1 eee BE 
Two-banded Cruentine and Sulphuretted Hydrogen.—Cruentine was cruentine and 
precipitated by soda from HCl solution and washed. It was then dis- hydrothion, 
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extract. 


solved in ammonia and the solution treated with hydrothion. It became: 
very black coloured. On continued boiling it deposited all coloured. 


matter together with black granules. . Ammonia redissolved only a 
small portion, which had the same two bands as before. Even concen- 
trated ammonia dissolved very little. Consequently the hydrothion had 
so far changed the cruentine as to make it insoluble in watery ammonia. 
The changed cruentine was, however, soluble in ammonia and alcohol, 
and formed a splendid red solution, which gave spectrum—_ 


1. 68 to 74 = 11; int. 4; greatest on violet sides R= a) | 2 
2, 80 ,, 98 = 13; ,, 2; even A == 2a: 
Cut off in violet at 150. | 
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Diagram of Spectrum of Alcohol and Ammonia Solution of Two- 
banded Cruentine changed by Hydrothion. 
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On standing the dissolved matter became completely precipitated, 
and the alcohol almost colourless by loss of NH;. The addition of a 
little NH, restored perfect solution. But after it had stood for one day 
the red matter had ‘lost its solubility in aleohol with or without ammonia. 
Even boiling with these agents extracted only traces of matter, the iron 
had not been removed by the hydrothion. Concentrated sulphuric acid 
redissolved the matter and transformed it again into cruentine sulphate. 
This had the now well-known two bands in alcohol, but its watery 
solution treated with ammonia gave a precipitate, and after that was 
filtered off the solution showed spectrum of four-band cruentine. 

Effect of concentrated Sulphuric Acid upon Cruentine.—Cruentine 
had been dissolved frequently in concentrated sulphuric acid, it was at 
last dark brown. By frequent extraction with boiling alcohol of the 
precipitated and washed matter a soluble portion was extracted. The 
insoluble portion was dissolved in NH,, filtered, evaporated to dryness, 
dried, and burned, and residue determined. 

0-374 grm. product from cruentine dried at 125° left 0°019 Ee, O,, 
equal to 3°75 °/, Ee, 

The aleoholic extract had a peculiar spectrum : 


1. A broad feeble band. 49 to 74 = 25; int. 2; R. a 
Blue shaded from 78 to 112, where the spectrum is cut off. 
AaBC D Eb F G HH’ 
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Diagram of the Spectrum of this Alcohol Solution. 


The entire spectrum is very shady, though the red solution is quite 
clear. On dilution the band disappears before the shading in blue, and 
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the spectrum now reaches to 155. Diluted the red solution becomes ~Arrrnptx, 
brown ; though still perfectly translucent it fluoresces with a smoky hue _ 
in diffuse sunlight ; in the cone of the collimator it fluoresces strongly 2 No. 6. 

white with a tinge of greenish brown. It differs completely from the On. Chemical 





i i : Identificati 
fluorescent cruentine formerly described which becomes ved, and shows peas ta 
the phenomena in a much feebler degree. The fluorescent body can in by Dr. 


its power be compared only to solution of orchil (cudbear). Thealcohol .Thudichum. 
was evaporated, the residue dissolved in NH,, filtered, evaporated, and _.§ —— 
the residue burned. It left red iron oxyde, which was almost insoluble FM¥orescence. 
in HCl. 
It was thus shown that cruentine cannot be deprived of iron by Conclusions. 
treatment with concentrated sulphuric acid and precipitation with 
water, even if continued so often that only enough material for one 
analysis is left. I believe that Lehmann never succeeded in obtaining 
hematine quite free from iron by this method, and I have never suc- 
ceeded myself. J therefore believe that the statements of Mulder 
regarding hematine free from iron are as fallacious as his ideas regard- 
ing proteine free from sulphur. I found even that when copper 
salts or tin salts are mixed with cruentine, these metals follow. the 
cruentine through all changes, and though a little may be lost at each 
change, there is always a quantity remaining in the ultimate cruentine. 
Hematomelanine.—Thus I term the last product of the influence of yemato- 
sulphuric acid upon hematocrystalline and cruentine. It is purified by melanine. 
solution in ammonia, evaporation to dryness, and washing with water 
and alcohol. It is a black, shining matter, and burns with fusing and 
swelling, giving out much carbonaceous gas, which burns with 
strong yellow flame, greatly differing from the burning of uromelanine. 
It leaves a residue of iron oxyde. 
Influence of Carbonate of Sodium and boiling upon Cruentine.— The Influence of 
crude cruentine was dissolved in sodium carbonate and boiled for two sodium car- 
days. After that it showed spectrum— bonate and 


boiling. 
1, in red, feeble, 40 to 51 TY 3) Int. 
2. in yellow, -57 ,, 71 PANS: FNS, 
8, in green, 76 ,, 89 FOr OF 2 
then darkness. More diluted the first band disappeared entirely, and 
there appeared band 


4, 93 to 106 = 183 ; Int. 3. 
The earlier alcohol extracts formerly described measured in spectrum— 


1. 45 to 54; Int. 1. 
Makes (Oia it Bh 
BAT 9G 892 zliisva He 
0 aa B Ee ea 


The soda had therefore hardly changed the cruentine. 

After having been boiled daily during four weeks the spectral pheno- 
mena remained as above. It was precipitated by HCl and washed by 
decantation, during which it began to smell disagreeably, the weather 
being very hot. Treated wit HCl in excess only a small portion of the 
substance dissolved, yielding apparently the cruentine sulphate spectrum 
(see below), not the two-banded hydrochlorate. Like another specimen 
which, boiled with HCl, smelled of glue and gelatinised, so this smelled ‘. 
of spoiled glue. The insoluble residue’ easily dissolved in alcohol, 
yielding four-band spectrum, feebly by itself, more strongly and better 
defined after addition of NH. 

The circumstance that the sulphate spectrum was obtained instead of 
the hydrochlorate caused me to examine for sulphuric acid. _ The solu- 
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tion was mixed with BaCl: and HNQ,, and allowed to stand two days, 
when a trace of barium sulphate had deposited. But the spectrum was 
apparently the same as before, only the first narrow band seemed much 
paler. | 
1. 490 58:= 9; Int. 1; B.£. - 

2.61,, 77 = 16; ,, 5; ,, « The maximum of intensity is not in 
the middle, but has its axis at 78. Cut offin blue at 154. 
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B ri 
Diagram of this Spectrum of Cruentine Hydrochlorate in Alcohol. 
Perhaps there is a shade, a slight indication of a band in green from 
84 to 93. Before the addition of the barium and nitrie acid the HCl 
solution measured— 


by DLO Ours 03. int. hs Fe 
Fe Oks et c= LO 99-10 5 ” 


Consequently the bands are the same in situation, but changed a 
little in relative intensity, the difference being greatest in the solution 
from which H, SQ, was removed. Consequently this body is nota 
sulphate, although its spectrum is almost identical with that of cruentine 
sulphate. 

The residue on filter from first HCl decoction was again treated with 
HCl, and found solublein alcohol. It had the same bands as the above 
solution, but being more concentrated the whole spectrum was more 
obscure. A special obscuration in red reached from 34 to 47. Addition 
of NH; produced the four-banded alkaline cruentine. 


1. 44to48 = 4; Int. 1. 

2. 52 ,, 68 = 16; ,, 38. Greatest or axis intensity of this band 
at 64. 

0. LA pee OueS Bh is ieee, 

4,88 .2808 to 2¥es 1 to. 

There ensued a precipitate in the solution. After filtration the 
spectrum was lighter, but the absorption also less intense. It is there- 
fore possible that both the soluble and insoluble part were four-banded 
cruentine, 


Action of Soda, Hydrochloric Acid, and Ammonia upon Cruentine.— 
The crude or total cruentine was as in the foregoing experiment boiled for 
weeks with soda, afterwards dissolved in hydrochloric acid and boiled ; 
the insoluble part was filtered from the solution, and the latter mixed 
with alcohol. This showed most distinctly the band in red which had 
been surmised to exist in the previous observation. 


13°95 TO S46 AT Sint.) 3 Re. 
Shading commences at 51. More diluted there appeared— 


2. 60 to 84 = 24; Int. 2. . 
3. 90 ,,107= 173 ,, 1. (Very difficult to determine.) End at 125. 
This, therefore, is the second hydrochloric acid product described 


B. 
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on p, 232 of Rep. of 1868, but it differs in the intensity of its Aprenprx.” 
absorption. 
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Diagram of the Hydrochlorate of Cruen 
af foregoing. 
Treated with excess of ammonia this body assumed the spectrum of 


the alkaline four-band cruentine represented on p. 229 of Rep. 1868, 
first diagram. 


tine described in the 


1. 44t0 49= 5;Int. 1b 
2.53, 69=16; ,, 2. 
8.73, 85=12; ,, 3. 
4, 89,105 = 3 
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The part which had become precipitated in the HCl solution after Cruentine and 
resolution in soda carbonate, also showed the four-band spectrum. nitric acid. 

Cruentine and Nitric Acid.—Solid cruentine as it came from the 
sulphuric acid process, containing yet H, SQ,, was dissolved in hot nitric 
acid, and heated until no more red vapours were evolved ; it formed a 
yellow thick solution of an aromatic smell. Addition of water precipi- 
tated a yellowish green matter, which became darker by exposure, and 
shrunk much during drying. The dried matter was only partially soluble 
in alcohol of 80°/,; more dissolved on boiling, and was deposited on 
cooling. The alcoholic solution after neutralization with ammonia gave 
@ precipitate with silver nitrate, which became darker on standing. 

The precipitate by water was soluble in ammonia, and this solution Precipitate by 
gave precipitates with a Cl, and Ba Cl,, which were yellow, the 4¢- 
solution remaining strongly yellow. The acid water from which the 
flakes had been precipitated was evaporated to dryness, and again mixed 
with water. Then brown resinous drops were deposited which did not Brown semi- 
solidify on standing for some days ; consequently several bodies are formed fluid resin. 
under the influence of nitric acid. (1.) A yellow body soluble in alcohol, 
nitrocruentine. (2.) (3.) Two yellow bodies insoluble in alcohol on 
boiling. The mixture was treated with ammonia, which dissolved one 
portion, namely, the body (2), or nitrocruentic acid, and left (3) nitro- 
cruorine. This on boiling with water, and repeated addition of ammonia, 
swelled, but did not dissolve; on attempted filtration it speedily clogged 
the filter. (4.) Brown resinous drops. (5.) The watery acid solution 
containing probably oxalic acid and a yellow product. Neutralised 
with baryta water and barium carbonate it yielded a yellow neutral 
filtrate, which on evaporation became darker every moment, and ended 
as a completely decomposed brown, hard, blistery mass. It had been 
treated exclusively on the steam-bath, where a higher temperature than 
90° to 95° could not be attained. 
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J.—A peculiar Reaction of Cod-liver Oil, and a similar Reaction of 
Fatty Matter from Fibrine of Blood. 2 i é 


a.) When cod-liver oil is treated with concentrated sulphuric acid it 
immediately yields a purple reaction. The mixture cannot well be diluted 
with more oil, as in that case it becomes turbid, but on dilution with 
concentrated sulphuric acid a beautiful purple liquid is obtained. This 
when examined before the spectroscope with Drummond’s light, allows 
red, yellow, and green to pass up to 74. On great dilution with acid 
the absorption recedes towards violet. When blue.begins to appear, 
green is perfectly clear. The acid solution fluoresces green, and on 
further dilution becomes yellowish brown. 

The addition of a trace of sugar to the cod oil greatly intensifies the 
reaction, and causes it to remain red on dilution with acid, and not 
to become yellow so quickly as otherwise. ‘This mixture yields the 
following spectrum :— . 

Band 78 to 100, when dilute. Intens. 1 ; or 78 to 110, when more 
concentrated. 

At the end there is a lavender coloured band up to 145, where spec- 
trum ends. 


Pay ere. D Eb FE res HH’ — 











Diagram of Spectrum of Reaction of Cod-liver Oil with 
Acid and Sugar. 
6.) A large quantity of fibrine which had been most carefully washed 
was dissolved in dilute sulphuric acid. On standing a scum collected 
on the top, which was washed by repeated decantation, ultimately on 
the filter. Gradually after the last filtrates, when the paper had become 
dry and the temperature of the air become high, some fluid ol. perco- 
lated which had the following properties :—It was colourless. With 
sulphuric acid it immediately gave the red test for cerebric acid. With 
sulphuric acid and sugar it gave the purple test, and on standing two 
days gelatinised in a curious manner and became black. The alcohol 
extract from this was red, and showed the following spectrum :— 
Red, yellow, and green to 75, then dark to end. 
On cautious further dilution a feeble band becomes isolated— 


80 to 113 = 33. Intens. 1. 
After which there is a beautiful violet band to the end at 146. 
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Diagram of Spectrum of Reaction of Fibrine Oil with Sulphuric 
Acid and Sugar, extracted by Alcohol. 


Sulphuric 
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More diluted absorption remains, 87 to 1138 = 32. Violet gets more 
blue and extends to 166, when absorption disappears. 
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When describing the ingredients of the corpora lutea of cows, I gave Apprnprx. 


a peculiar reaction which their juice, obtained by heat, yields with sul- — 

phuric acid and sugar. The mixture became purple, and its spectrum No. 6. 
showed a band in green. On Chemical 
‘aka Identification. 
of Disease, 
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76 to 113 = 37. Intens. 10, Cut off at 155. 


Cod-liver oil gave spectrum— 

73 to 110 = 37. Intens. 1. End 145. 
Fibrine oil gave spectrum-— 

80 to 1138 = 33. Intens. 1. End at 146. 


These spectra are so very similar to each other that they may be due 
to one and the same body, which we may assume to be an ingredient of 
all three animal liquids employed.. The greatest difference is exhibited 
by the spectrum of ‘the juice of the corpora lutea, which has an intensity 
of 10, while the other bodies are much less intense, remaining about 1. 
This may be due to the circumstance that the juice contains much more 
of the substance yielding the reaction than the two oils. 

The spectra which cod oil and fibrine oil yield when treated with 
sulphuric acid only, without any sugar, give the same continuous 
absorption in blue and violet, and are therefore identical. 

All solutions show a slightly green fluorescence, those with acid only 
most conspicuously, those with sugar least. From the foregoing we may 
draw the following conclusions :-— 

1. Cod-liver oil, fibrine oil, and the juice of corpora lutea contain each 
a peculiar substance, the particular chemical properties of which are 
similar in all three mixtures. 

2. The colour test of these substances is apparently identical with the 
test which cerebric acid, lecithine, and biliary acids yield with the same 
reagents. Spectrum analysis shows, however, that the test of cerebric¢ 
acid and lecithine with sulphuric acid alone exhibit absorption bands, 
while the three matters under examination do not show absorption bands 
under the same circumstances. 

3. The reaction of biliary acids with sulphuric acid and sugar (Petten- 
kofer’s test) yields a spectrum with three bands, one band overlying the 
D line. (See p. 256 of last Report.) The same reaction with cerebric 
acid yields a spectrum with a band in green midway between D and K 3 
but with the substance in the three bodies the same reaction gives a 
spectrum with a band which reaches from midway between D and E to 
nearly F, and which is therefore not only moved more towards the violet 
end but also.much broader. 

4, I think it probable that the substance in cod-liver oil is derived 
from the liver-cells, that in fibrine from white blood corpuscles entangled 
in the fibrine, and that in the juice of corpora lutea from the peculiar 
cells of those bodies.. 


APPENDIX. 





No. 6. — 
On Chemical 
Identification 

of Disease, 
by Dr. 
Thudichum. 





Notes of case. 


Characters of 
urine, 


Xanthine and 
hypoxanthine. 


Volatile 
aromatic oil. 


Peculiar 
crystals. 


Para-uric acid. 


172 


K.—Chronic Yellow Atrophy of the Liver, or Malignant Jaundice. 


The subject of this disease was a man about 45 years of age, who had 
gradually become jaundiced. There was no history of gallstones, and 
the colour of the feces indicated a diminution only, not a complete 
arrest, of the excretion of bile. The patient had fever, and was 
dropsical, the ascites being considerable. The liver on percussion was 
found much reduced; the fluid in the abdomen, however, made the 
exact determination of its limits difficult. ‘The first urine examined 
amounted to 200 CC, and was very bilious, yielding the test for bile-acids 


_ with sulphuric acid and sugar, for cholopheine with nitric acid, and, as 


was supposed, for tyroine with nitrate of mercury containing subnitrite. 
It contained a little albumen. It was filtered and precipitated with lead 
acetate, heated, filtered, and washed. The filtrate was evaporated to 
small bulk and treated with alcohol. A precipitate ensued. This was 
filtered off and washed with alcohol, and then extracted with concentrated 
ammonia. It was then boiled with water, which extracted much matter 
and left a little xanthine undissolved. The solutions gave a white 
precipitate with mercury nitrate, and no red colour with nitrite, thus 
showing that tyroine was not present. 

The solution in water was evaporated and left a colourless amor- 
phous residue. ‘This dissolved easily in nitric acid without effervescence 
or red vapours, and on drying at a gentle heat a purple residue 
remained, which became bluish-purple with caustic potash. Concen- 
trated hydrochloric acid dissolved a portion, and crystals formed on 
evaporation, which did not polarize, consequently were not uric acid. 
On boiling in a little water these crystals left again amorphous matter 
which became insoluble. We have therefore probably both xanthine 
and hypoxanthine in this water extract. The first residue, insoluble in 
water, was certainly xanthine, and the second matter may have been 
hypoxanthine, although the circumstance that it gradually became 
insoluble also points towards xanthine ; for it is a well-established pro- 
perty of xanthine to become more and more insoluble in water the 
more frequently it is dissolved in or treated with it. 

The reaction which simulated the presence of tyroine was probably 
due to the volatile aromatic oil present in every urine, and which I have 
first described in the Hastings Prize Essay; but this must certainly 
have been present in great excess before it could give so intense a 
reaction. Thus far, therefore, there were only biliary matters as 
abnormal ingredients ; the other isolated bodies were normal. 

The urine of the second day of observation was 630 CC, strongly 
yellow; after filtration in bulk greenish brown. The filter remained 
yellowish red, as if stained by cholopheine. It was precipitated with 
lead acetate, the filtrate treated hot with hydrothion and filtered. On 
standing 386 hours it deposited a mass of peculiar filmy crystalline 
needles. They were isolated, the mother liquor further evaporated, and 
allowed to stand. 

In the same manner the urine of ten consecutive days was treated, 
and the crystals obtained were united. On examination they were 
found to be a particular new form of uric acid, which may be called 
para-urie acid. This substance is similar to xanthine by its reaction 
with nitric acid, and by the behaviour of its nitrate of silver compound 
when dissolved in nitric acid. It is similar to hypoxanthine or sarkine 
in its crystallised form, solubility in water, and deposition from boiling 
water, and in the reaction with nitric acid. But it differs from hypo- 
xanthine in this, that its silver nitrate compound is easily soluble in 
nitric acid, and not easily deposited on cooling, while hypoxanthine silver 
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nitrate is completely deposited. It differs from both xanthine and ~“APpPeEnprx, 
hypoxanthine in this, that its watery hot solution, when precipitated by 
silver nitrate, yields a compound, which, when freed from all excess of O ss e, 

' sre age aay Fe ati ie ‘- é 3 n Chemical 
silver, dissolves easily in nitric acid with effervescence, and deposits Zyensification 
nothing on cooling. After much evaporation, however, and cooling, it of Disease, 
deposits nitrate of silver, thus showing that in the nitric acid solution by Dr. 
the nitrate of silver and nitrate of para-uric acid are not combined.  “7/udichum. 
The mixture of nitrate of silver crystals and para-uric acid nitrate, after 
re-solution in water, yields a copious precipitate with ammonia, which, 
bulky at first, contracts in excess. This is similar to both xanthine and 
hypoxanthine. It differs from both in this, that it dissolves in dilute 
nitric acid under evolution of carbonic acid. The solution on evaporation 
leaves a purple residue. Para-uric acid differs from uric acid by its 
solubility in water, and greater solubility in hot water, forming a crystal- 
lised deposit ; by its peculiar shape of crystals, which are needles of 
long rhombic prisms with complicated ends, being a combination of two 
rhombic octahedra ; and by its saturated solution in cold water on addition 


=~» 


of hydrochloric acid immediately depositing fine lustrous crystals, which 
under the microscope have this shape. Para-urie acid is, however, 


























similar to ordinary uric acid by its insolubility in cold, slight solubility in 
boiling concentrated hydrochloric acid; by its solubility under evolution 








of carbonic acid (and nitrogen?) in dilute nitric acid, and by the purple- 
coloured residue of this solution on evaporation to dryness. 

The lead precipitate after washing was suspended in alcohol and de- Biliary colour- 
composed by hydrothion. The filtrate was allowed to evaporate spon- 12g matter. 
taneously. A greenish yellow residue remained, which was entirely 
soluble in water, and against expectation did not give the nitric acid 
test of cholophzine, This substance or its derivate had therefore been 
lost or changed during the chemical process for its isolation. 

Results.—The nitrate of mercury test applied to urine directly may Results. 
indicate tyroine when none is present. ‘The reaction is due to the 
essential oil. The urine in chronic malignant jaundice contains biliary 
matters, and an anomalous acid of the uric acid group, to which the name 
of para-uric acid has been given. It does not contain tyroine or leucine, 
bodies which are often present in the acute form of the disease. 


APPENDIX, are? Bros : yee: kee 1, SP Ae tS a 
No. 6 L.— On a peculiar Reaction of Lecithine from Yelks of Eggs with 
On Chemical Sulphuric Acid, and on primary and secondary Absorption Spectra. 


Identificati Pee : 
of Dee "~The extract of yelk of egg by chloroform or ether, after evaporation of 


_by Dr. the solvent, is a semifluid yellow mass, in which on standing fine 
Thudichum, crystals of lecithine are deposited. When it isshaken with concentrated 
acetic .acid much luteine dissolves, and oily drops. remain suspended. 
But none of the substances can at present be perfectly isolated. Treated 
with concentrated sulphuric acid it gives a blue reaction, due to 
luteine, which passes into green and then into red ; this becomes darker 
every moment and shows spectrum : . | 


Band in red and orange 40 to 53 = 13; intens. 3 ; R. a. In very dark 
solution the band reads 42 to 56. Yellow from 59 appears green and 
shaded to 71, where spectrum is cut off. The solution has a powerful 
green fluorescence. phase) 





On dilution blue appears at 114, reaching to 139, and in green a band 
remains, feeble from 74, becoming intensity 3 at 95, and ending at 114. 


1, 40 to 538 = 13; Intens. 3; R. a. 
oo td 55 lites ee Se ins 2 


When 2 can be seen and measured, 1 has quite disappeared. The 
first spectrum is therefore the primary (A.), and the last one the secondary 
(B.) spectrum. 


AaBC D Eb EF G HH’ 





Diagrams of Primary and Secondary Spectrum of Lecithine from 
Yelk of Eggs with Sulphurie Acid. . 


The spectrum A. has already been described and figured on p. 185 of 
the 10th Report of the Medical Officer, but is there erroneously named 
as that of vitelline. It is, however, correctly alluded to under its 
proper name in the comparison with the biliary tests on p. 256. | 
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M.—On ‘Leucine, its Purification, Compounds with Copper, and 
Extraction from Morbid Fluids and Tissues. por 
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1. A new Mode of purifying Leucine. 


_ » The study of the chemical and dynamical relations of this substance 

is.of great importance, as it is not only a normal ingredient of some 
parts of the animal body, but a constant and copious product of the 
natural and artificial decomposition of albuminous substances. In 
pathological conditions of the human body it appears in various organs, 
particularly the liver, and then it is also not rarely excreted by the urine. 
(Malignant jaundice.) The circumstance that it is a homologue of 
glyeocoll, (the normal copula of cholic acid in glycocholic acid of the 
bile, and ef benzoic acid in the hippuric acid of the urine,) invests it 
with great theoretical interest. Some time ago I undertook an inquiry 
into some of its transformations, an account of which has been published 
in the Journal of the Chemical Society. The production of an acid 
free from nitrogen, and more oxydised than caproic acid, and of many 
of its salts, was the principal result of that inquiry. This leucic acid 
(C,H,,0,) was shown to be homologous to lactic acid (C,H,Qs), as 
the homology of leucine to glycocoll led the inquirer to suppose. But 
the great difficulty in procuring leucine in quantity prevented an extension 
of this research over a greater area. This has now been overcome to a 
great extent by the following new proceeding. 

The raw leucine, as obtained by the inspissation and cooling of the 
mother liquors of tyroine, freed from mother liquor by pressure and 
dried, is treated with concentrated nitric acid while being triturated ina 
mortar and gently heated, until a slight reaction is perceived, The 
nitrie acid solution is then diluted with water, and a solution of nitrate 
of oxyde of mercury is added as long as a precipitate is thereby pro- 
duced. This is removed by filtration. The filtrate is allowed to stand 
for some days, during which time a reduction of mercury takes place. 
The excess of mercury is then removed by sulphuretted hydrogen. The 
filtrate is neutralized by ammonia and evaporated until a pellicle forms. 
The leucine which is separated on cooling is collected on a filter, washed 
with concentrated alcohol until the filtrate is colourless, and dried. It is 
then dissolved in boiling water, treated with pure animal charcoal, and 
filtered ; the filtrate is evaporated in a covered china capsule (a Berlin 
porcelain capsule with wooden handle and spout and china cover is best 
for that purpose) until-it is saturated on boiling, (forms a pellicle imme- 
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diately on the cover being remoyved,) and then poured into three or four 
times its volume of very strong alcohol. White leucine crystallises 
almost immediately, and on standing. After 24 hours the leucine is 
collected on the filter, washed with alcohol, and dried on blotting paper. 
If it is not perfectly white and brilliant and free from smell, it must be 
dissolved once more in boiling water filtered, and after concentration 
poured into alcohol. 

Thus purified leucine is a matter of a very light specific gravity, 
owing to the excessive thinness of the scales; it is perfectly white and 
of great splendour ; it can be sublimated in white flakes without leaving 
any residue ; in short all possible chemical tests show it to be perfectly . 
pure. 

In this manner I have purified leucine obtained from horn; from 
human and other hair ; from albumen ; from fibrine ; from the human ~ 
liver in several diseases—paralysis and Bright’s disease, pyeemia, and 
tetanus ; from the human spleen and kidneys in pyemia and tetanus ; 
and from liver substance which was allowed to putrefy in a vessel from 
which air was excluded. 


2. On the Compounds of Leucine and Copper. 


a. Preliminary Remarks.—It is desirable to possess means by which 
leucine can be completely removed or precipitated from solutions in such 
a manner as not to interfere with their further analysis. When we consider 
the compounds of leucine hitherto known, it is clear that none of them 
offers the necessary conditions for the accomplishment of this object. 
The researches of Goessmann (Ann. Chem. 91, 133) had shown that 
copper oxyde readily combined with leucine, and formed a compound of 
slight solubility, But as for complete precipitation an excess of the 
oxyde would have to be used, it was to be apprehended that the cop- 
per compound obtained must contain an admixture of basic salt, or of 
uncombined oxyde, and could therefore not be analysed directly, but 
had to be re-formed into a compound of definite proportions. It had 
been stated by Strecker that leucine displaced the acid of copper acetate, 
and formed an insoluble compound with the metal. To the application 
of this reaction there was the objection that it imported acetic acid into 
fluids which may contain this or nearly allied acids as essential ingre- 
dients. I therefore endeavoured to find a process which should combine 
all leucine contained in any fluid at once with an invariable quantity of 
copper, without leaving any excess of copper or any other acid in the 
fluid, and should subsequently yield the leucine copper compound in an 
insoluble form ready for analysis. This was effected by the following 
proceeding, 

6. Mode of obtaining new Copper Compound of Leucine, or Dicupric 
Trileucine.—On adding to a solution of leucine cautiously a concen- 
trated solution of copper sulphate, until caustic potash produces a 
precipitate in a filtered sample of the cold solution, a fluid of a deep 
blue colour is obtained. This is treated with barium carbonate and 
boiled until an excess of this earth does not any longer cause 
effervescence, and a filtered sample of the solution remains clear with 
barium chloride and nitric acid. The filtrate, a fluid of a beautiful deep 
blue colour, is free from sulphuric acid, contains a quantity of copper in 
solution which stands in a certain proportion to the amount of leucine 
present, and on evaporation on the water bath at a gentle heat on 
standing and cooling deposits a light blue mass of crystalline granules. 
The new compound after being washed with water for some time is then 
washed with alcohol until the washings are colourless, and dried over 
sulphuric acid, It isa pale blue granular mass and becomes sky-blue 


17? 


by being powdered. It leaves copper oxyde on combustion. When Aprennix. 
heated in a glass tube open at both ends it emits white and alkaline fumes 





of the strong and characteristic odour of amylamine. When the com- O He By. 6 
pound is boiled with water little only dissolves. Its mother liquor Ts 
evaporated to dryness, and again treated with water to the extent of the of Disease, 

original solution, deposits a further mass of scales and crusts, which are by Dr. 


also nearly insoluble in even boiling water. Thus almost the entire Thudichum. 
amount of leucine contained in the fluid is obtained in the form of this 
insoluble copper-compound., 

- Analyses.-—Dried in the steam-closet until the weight was constant— 

a, 0°345 grm. gradually ignited gave 0°1044 grm. of copper oxyde, 
equal to 0°0833 of Cu, or 24:14 °/, of copper in the compound. 

5, 0:2946 ignited gave 0-091 CuQ, equal to 0:0726 Cu, or 24°64 °/.. 

ec. 0°5248, burned with soda-lime, gave out ammonia, which com- 
bined with 0°3036 grm. of platinum, &c., and therefore contained 
0:04357 grm. of nitrogen, or 8°30 °/.,, 

Second Mode of obtaining.—The same compound was obtained by Second mode 
boiling a solution of leucine with bright copper wire newly reduced in of obtaining. 
hydrogen, for some dayson the sand bath. The salt was deposited from 
the solution filtered boiling; the solution retained little copper, and 
contained excess of leucine. The compound was therefore soluble in a 
solution of leucine, but much less soluble in water. It was insoluble in 
strong acetic acid. The analysis gave the following result :— 

d. 0°0785 grm. left 0°0240 CuQ, equal to 24:42 °/, Cu. 

Third Mode of obtaining.—The same compound was obtained by Third mode of 
adding copper oxyde to a solution of leucine hydrochlorate. This obtaining. 
experiment will be more fully described lower down. 

e. 0°0912 grm. left 0-0270 grm. EuQ, equal to 23°64 °/, Cu. 

Fourth Mode of obtaining.—By evaporation of the mother liquor of Fourth mode of 
monoeupric dileucine obtained by copper acetate (see lower down). obtaining. 

_ f- 0°6339 left 0-1840 erm. GuQ, equal to 23-17 °/, of Eu. 
The compound obtained by the four processes described consists of 


three atoms of leucine, in which four atoms of hydrogen are substituted 
by two atoms of copper. 





Analyses. 





Its formula is €.,H;, Cu, Nz Og: Formula. 

Atoms. At. Weights. in 100. Found. Synopsis of 
"eo: 
. 23: Sct hy c. d. Mean) analy iS 

£5 216 ” ” ” 2 ” ”? 

85 395 9 ry) ” 39 ” %9 
Cu, ~ 126°8 24°58 24-14 24°64 24°42 24-47 
N38 42 8-14 2 en8 30 
Q, 96 

- $615°8 


This compound, therefore, stands midways between the neutral salt 
on H,, Gu N, Q, requiring 19°6 °/, of €u and a PES eaeh 
cupric monoleucine G, H,, Cu NQ,, demanding in theory 82-95 "/, 
of Cu. 


The mixture of leucine and copper sulphate assumes a deep blue eee pia 
colour immediately on the addition of the sulphate. The colour is aia a 4 
darker than that of the saturated copper sulphate solution, even when copper sulphate 
only a few drops of it are added to a saturated leucine solution, which if mixture. 

22528, M 
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they were added to the same bulk of water would be scarcely sufficient to 
impart to it any blue tint whatever. The amido-acid in the sulphate 
therefore increases the colour of the copper salt analogous to ammonia. 
The removal of the sulphuric acid and excess of copper oxyde by barium 
carbonate leaves the solution still darker. rbot boratodes 
Both solutions examined in the spectroscope absorb one half of the 
red part of the spectrum. The yellow and orange become green, the 
green dark, the blue lighter, but no detached absorption bands are:dis- 
cernible with lamp-light. The salts therefore behave like inorganic 
copper-salts. | ‘ a 


(f-) Application of the Method to the Separation of Leucine from 
Extract of a Liver suspected to contain Leucine. — Sg ‘ 
The liver was extracted with boiling water, the extract treated with 
lead acetate, the filtrate freed from lead by hydrothion, and evaporated 
to crystallisation, ‘The mother liquor was separated, the residue treated — 
with spirit, the spirit extract dried, dissolved in water, and ‘saturated 
with copper oxyde by the addition of cupric sulphate and boiling with 
barium carbonate. A deep blue solution resulted, in which on evapora- 
tion some reduction of copper took place. The insoluble greenish blue 
leucine-copper was separated and washed, dried at 110°, and analysed. 


(a.). 1°4703 grm. burned in platinum crucible left 0: 4284 grm. copper 
oxyde, or 23-26 °/, of Cu. ; | 
(6.) 0:7171 grm, burned in platinum crucible left 0°2077 Cud, or 
23°12°/, Gu. a 
(c.) 0:6614 grm. burned in china capsule gave 0°1899 GuQ, or 
22-92°/, of Gu. 


The mean of these analyses is 23:10°/, of Gu, and differs from the 
mean found in the pure preparation by 1°2°/., from theory by 1°4°/,. 
This difference is, however, unimportant, as the data still support, the 
theory, and because the difference is fully accounted for by the slight 
deoxydation and consequent separation in the form of pulverulent 
suboxyde of copper which a minute portion of the dissolved copper 
oxyde experienced. In a similar case it would be necessary to allow 
the oxydisable matter to saturate itself with oxygen from copper, and 
then to saturate the leucine, which has been deprived of a portion of its 
copper, a second time with copper oxyde. This may be done in all cases 
where a very pure preparation is desired at once, and a considerable 
loss of leucine by the earlier precipitation of the compound is ‘of 
secondary importance. It is best to employ copper oxyde which has 
been kept under water and become finely pulverulent and reddish black. 
In some cases a few drops of a solution of copper acetate may be suffi- 
cient to restore the deoxydised copper. 

To impure extracts of organs which contain much undefined oxy- 
disable matter the method is as yet not well applicable. The product 
obtained is green and very impure. Nevertheless, from some extracts 
of cholera organs which had been analysed for urea some scales of copper 
leucine could be extracted which admitted of perfect identification. 


(g.) Monocupric Dileucine, obtained by means of Copper Acetate. 


On adding to a concentrated hot solution of leucine kept on the steam- 
bath a quantity of saturated solution of copper acetate, the fluid becomes 
for a moment deep blue, and then immediately deposits a light granular 
precipitate. ‘This increases by stirring, and the fluid is decolorised. 
The continued addition of copper acetate brings the precipitate to a 


ro 


maximum, and the fluid then remains of amore saturated blue. Thin Aprrnnrx, 
scales form on the surface. They are decanted with the blue fluid from 
the precipitate, and the latter is placed on a filter. The washings are No. 6, 

only faintly blue, lastly almost colourless. ‘To boiling water the pre- pi Sees 
cipitate yields a portion of matter (monocupric trileucine and dicupric wae, 
trileucine), which will be considered lower down. Dried at 110° until by Dr. 
constant, it is a beautiful sky-blue powder, with no particular lustre. Thudichum. 





‘Sebene 


Analyses :— — 

(a.) 0°6853 grm. burned in a china crucible left 0'1490 grm. CuQ, 
equal to 18°72 °/, Cu. 

(6.) 0°6511 grm. left 0°1536 grm, CuQ, equal to 18°85 °/, Cu. 

(c.) 0°3492 erm, burned with lead chromate gave 0°5604 CQ, and 

-0°2601 H,O, equal to 43°77 °/, € and 8°27 °/, H. 

From a comparison of the above analyses with the theory of 

anhydrous monocupric dileucine (atom. weight, 323° 4), 


Atoms. Atomic weight. In 100. Found. 
. a. Dawe, C. Mean. 
Go 144 44°52 9 ro 43°77 9s 
Hy 24 7°42 ”? ” 8-27 ”? 
Cu 63° 4 19°60 18°27 18°83 i, 18°55 


it will be seen that the carbon and hydrogen analyses support the theory 
of the anhydrous compound, containing in theory 2°4 °/, © more than the 
hydrated, better than that of the hydrated, stated below, while the 
copper meets the requirements of the hydrated salt. But as four 
different preparations hereafter to be described support the probability 
of this salt being always hydrated, the above salt may be assumed also 
to contain one atom of water. 

The solution from which the foregoing compound had been deposited, 
on evaporation formed scales on its surface which resembled those of 
dicupric trileucine as obtained by the barium process. The fluid when 
allowed to cool became turbid. The washed precipitate after extraction 
with boiling water was analysed. 06339 grm. left 0: 1840 grm. CuQ, 
equal to 23:17 °/, Su, or exactly the mean found in the compound 
from the liver extract (23°10 °/9). 


(h.) Hydrated Monocupric Dileucine, obtained by saturating a boiting 
Solution of Leucine with Cuprie Hydroxyde. 


Goessmann (Ann. Chem. 91, 133) obtained a compound of leucine 
and copper, by saturating a solution of the former, while boiling, with 
hydrated copper oxyde, and cautiously concentrating the solution on 
the water bath. On cooling a granular crystalline dark blue compound 
resembling oxyde of copper ammonia was deposited. When the solu- 
tion was concentrated quickly the compound was deposited in scales on 
the surface and at the bottom of the fluid. The crystalline deposit and 
the scales were analysed together, and yielded the following numbers. 
The matter was dried at 100° C. The copper was found so low as to 
justify the assumption of the compound having been a hydrate, But 
the hydrogen was one per cent. below the theoretical quantity, and as 
will be seen from a comparison with the theory of the anhydrous salt, 
was actually 0°7°/, below the theory of this latter. On the other 
hand, the carbon should have been rather higher, if the compound had 
been partially dehydrated. I once obtained a compound with a similar 
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amount of copper (18°62 °/,), by treating a large quantity of leucine 
dissolved in weak spirit with some copper oxyde and metallic copper. 
Theory of hydrated monocupric dileucine. Atomic weight = 341°4. 


Mean of compd, 


In 100. Goessmann. Th, by &u acetate. 
Lio 144 42°17 41°33 :, 43°77 
Hyg 26 7361 6°69 bs 8:27 
Cu 63° 4 18°56 18:20 18°62 18°55 


(i.) Dicupric Trileucine and Monocupric Dileucine obtained from 
Leucine Hydrochlorate by repeated addition of Copper Oxyde. 


The solution which remained after the mercury of some mercuric leucine 
had been precipitated by H, § out of its HCl solution, was evaporated 


to dryness to chase away all excess of HCl, then redissolved, and while 
hot treated with cupric hydroxyde. An insoluble blue compound 
(No. 1) immediately formed. Analysis, 00912 grm. burned left 
0:0270 grm. of copper oxyde, equal to 23°64 °/, Cu. 

The solution was evaporated to dryness on the water bath, and yielded 
a blue compound (No. 2) covered by a thin layer of green. The latter, 
copper chloride, easily dissolved in water with a blue colour, while the 
blue compound remained undissolved. Dried at 110°. Analysis: 
01986 grm. burned left 0 0452 CuO, equal to 18°17 °/, Gu. 

The mother liquor or washings of the foregoing compound were 
heated and treated a second time with copper oxyde; this at first dis- 
solved, but the clear solution began to get turbid and a new quantity of 
precipitate (No. 3) fell down. 

Analysis ; 0°1852 grm. left 0:0420 GuQ, or 18-11 °/, Cu. 

The filtrate from this was now saturated with copper oxyde, filtered 
from the excess, and the blue filtrate evaporated on the water bath. Ti 
deposited sky-blue granules (No. 4) besides green copper chloride. The 
latter was removed by washing with water. 

Analysis; 0:2318 grm. left 0:0532 GuQ, equal to 18-33 °/, Cu. 

The filtrates were again evaporated, and deposited a salt (No. 5) 
which was analysed. 

Analysis; 0°1067 grm. left 0°0248 grm. CuQ, equal to 18°56 °/, Gy. 

All the precipitates were washed until the washings were free from 
chlorine. The precipitates were then specially analysed for chlorine, 
but found not to contain any. ‘The copper oxyde thus separated the 
leucine from the hydrochloric acid, forming at first and only once 
dicupric trileucine, afterwards under varying conditions four times mono- 
cupric dileucine. In each preparation copper chloride was found and 
observed to diminish until the last. It is therefore evident that leucine 
when evaporated with copper chloride in proper proportions drives out 
the hydrochloric acid almost as easily as the acetic acid from the 
acetates of copper and mercury. 

The latest washings from the above compounds were clear and 
colourless in transmitted light, even in thick layers. But they fluoresced 
copper blue in diffuse light, and strongly whitish blue in sunlight. 
Sunlight thrown into the fluid with a lens produced an intense white 
blue pencil of fluorescence. 


Synopsis of the quantity °/, of €u found in the compounds :— 


Nio;cae No. 2. No. 3. No. 4. No. 5. 
23°64. a gi 18'1]. 18°33, 18°56. 
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The last preparation thus contained exactly the amount of copper 
required by the hydrated monocupric dileucine. 


(&.) Monocupric Trileucine.—G,, Hy, Cu N; Qs—When the first 
granular precipitate, which is produced by copper acetate in a hot 
solution of leucine, is after complete washing with cold water boiled in 
a large quantity of water, a small quantity of two compounds dissolves, 
of which the one is deposited from the filtrate on cooling in light 
crystalline clouds; the otherremains in solution. Under the microscope 
the deposit appears as rosettes of scales, belonging to the rhcmbic 
system apparently. But the angles of the scales are very uncertain. 
Washed and dried they form an exceedingly light mass, of the peculiar 
lustre of leucine itself, having also its fatty feel, but in addition a splendid 
soft light sky-blue colour. The masses are so highly electric that they 
adhere to paper or a knife like needles to a magnet. 


Analysis: 0°1515 grm. on combustion left 0°0273 €uQ, equal to 
Megat Cu. 
Theory of monocupric trileucine :— 
Cale. in 100, Found. 





Gis 216 o. 7 
sy 37 9 3 
Cu 63:4 13°95 14:38 
N; 42 
Q; 96 

454°4 


The mother liquor from which the foregoing compound had been 
deposited measured 358C.C., had a faint blue colour, and on evaporation 
to dryness left a quantity of salt, which dried at 110°C. weighed 


0°1012 grm. On combustion it left 0°0283 germ. €uQ, equal to 


22-29 °/, Su. and was therefore dicupric trileucine. 

A precipitate was therefore formed by the copper acetate in the 
leucine solution, which consisted mainly of monocupric dileucine. From 
this boiling water extracted monocupric trileucine, which was deposited 
on cooling of the water, and dicuprie trileucine, which was left pure 
after the evaporation of the fluid. It is possible that the latter two 
bodies were originally formed and mixed with the first compound. It 
may, however, also be supposed that monocupric dileucine is decom- 
posable by boiling at a certain period after its formation, and in small 
quantity, and that three atoms of it break up according to the following 
formula :— 





(L = ieucine.) 
+c JL ant va Prete: 4 see 
~t Gu Rows Curia Cu CuCu 
eee need 
3 atoms monocupric i atom monocupric 1 atom dicupric 
dileucine. trileucine. trileucine. 
mi 10°56°/.. Ca 13 -95;2 (Cu = 24-58 


3. On a new Compound of Leucine and Mercury, Pentamercurie 
Hexaleucine. 
The neutral compound €,. H,, Hg N, OQ, is made by dissolving 
such a quantity of freshly precipitated mercury oxyde in a hot solution 
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of leucine, that on cooling a turbidity ensues in the fluid. This solution 
on evaporation deposits the above salt. But when it was attempted to 
obtain this compound by acetate, as in the analogous case of the copper- 
compound, a new salt was obtained. | 

To a hot solution of leucine a concentrated neutral solution of mer- | 
cury acetate was given, and the mixture heated gently. A white 
eranular precipitate ensued, which was separated by the filter from the 
hot fluid. (First precipitate.) The mother liquor was evaporated. by 
steam to a concentrated state, when much acetic acid escaped, but no 
deposit ensued. ‘The addition of water produced an immediate white, 
slightly pink precipitate. The acid compound was evidently decom- 
posed by water. The precipitate was filtered off and washed, (Second 
precipitate.) The washing water made the filtrates again turbid. 

First Precipitate, or Pentamercuric Hexaleucine-—The precipitate 
was washed, then suspended in hot water, boiled, filtered, and again 
washed. The filtrate contained a mercurial leucine compound. The 
precipitate was a slightly yellowish heavy powder. It was dried at 
110° C. 

Analysis : 4-2527 grm. were dissoived in dilute hydrochloric acid. A 
small quantity of yellowish impurity was removed by filtration, and the 
filter washed to exhaustion. The application of hydrothion yielded 
2°8167 grm. of mercury sulphide, equal to57°:09°/, Hg. This leads to 


Css He He, N, OO, as the formula of this compound, being penta- 
mercuric hexaleucine. 





fas cena 23s pene” — ores cae 
He He He Hg He 
mages ‘ 
LL L L L L 
Atoms, At. Wt. in 100. Found. 
386 € 432 if “A 
69 H 69 i 3 
5 He 1000 57°94 57°09 
6 N 84 
12 Q 192 
1777 


The second precipitate, after treatment like the first, did not appear 
to differ in composition or properties. 


4. Leuecine-lead, Gy Hy» PRbN,OQ.—The neutral compound was 
obtained by Strecker by adding to a boiling mixture of leucine and lead 
acetate cautiously a little ammonia. When I took a solution of leucine, 
saturated boiling, added lead acetate and a little ammonia, only a trifling 
precipitate ensued while the fluid was boiling; but on cooling, the 
whole fluid filled with this very insoluble compound of lead and leucine. 
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di On Ovario-luteine, the characteristic yellow ingredient of the corpora lutea 


of mammals = - - - - - - - 184 
Ovo-luteine, the characteristic yellow ingredient of the yelks of hens’ eggs- 188 


b. 
c. Butyro-luteine, the yellow ingredient of butter - - Z - 192 
d. Cysto-luteine, in the fluid contents of an ovarian cyst - . MUITOZ 
e. Sero-luteine, from animal blood —_- = - - < - 195 
J. Intestino-luteine, from the yellow evacuations of sucking infants = 197 

ohisgaa «i ii B.. Vegetable Series. 

. Yellow matters showing spectra with continued ahsorptions - - 198 
. Yellow substances: showing spectra with a single absorption band — - - 200 
Yellow-substances showing spectra with at least two absorption bands - 201 
. Yellow substances showing spectra with three absorption bands = - 213 


Uae 





Introduction. 


The following researches arose in an endeavour to define chemically Introduction 
and spectrologically the substance which passes in works on morbid 
anatomy and chemistry under the name of “hematoidine.” In this 
endeavour the author was completely disappointed, as during the 
examination of more than 1,200 different specimens of healthy or morbid 
tissues “ hematoidine” was never once met with. The author does not, 
therefore, assume that. hematoidine, as originally described by Virchow, 
does not exist. He believes, however, that several matters have 
erroneously been termed hematoidine, which were either cholophzine 
or luteine. Neither of these last two bodies have any apparent rela- 
tion or. similarity to hematoidine, or toany of the numerous derivates 
of the colouring matter of the blood which have been described in the 
Tenth Report of the Medical Officer. lLuteine in particular offered 
properties so peculiar, that it was specially investigated, and there was 
found such a wide distribution of it, or of bodies very closely resembling 
it, that the subject was followed out as far as time and opportunity 
permitted. The whole of the new substances met with were, according 
to their spectra, and with regard to their’ origin. and occurrence, 
divided into 10 classes. Of these only one class, namely, yellow 
substances with continued absorptions, have hitherto (as far as 
the author’s acquaintance with literature reaches) been known to 
science ; the spectra (and most of the bodies to which they belong) 





* An abstract of these researches was communizated to the Royal Society by the 
Medical Officer, and was published on p. 253 et seq. of No. 108, vol. 17, of the 
Proceedings of that Society. An abstract also appeared in the Centralblatt fur die 
Medizinischen Wissenschaften, January 1869, 
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of the other nine classes are here described for the first time. These. 
researches show that specific absorption-phenomena are not, as has 
hitherto been believed, confined to the red, yellow, and green part of the 
spectrum, but occur, if not in the same variety, yet with the same or 
perhaps greater frequency in the blue, indigo, and violet part of the — 
spectra, particularly of substances which present to the naked eye a 
yellow or orange colour. = 

The animal series of these substances claims particular consideration, 
on account of the important physiological and pathological questions 
which they concern: questions, for instance, as to the homologies of 
parts of the ovum, and as to the chemistry of the blood serum, and as to 
intestinal digestion, and as to the pathology of ovarian tumors, and 
generally as to cell-growth and secretion. ; “7 2. 

The spectroscopical observations were made with the methods and 
instruments which are described and figured by the author in previous 
reports, and which, for readiness and precision, he can strongly recom- 
mend to the attention of spectroscopical inquirers. To the author, at 
least, the spectroscope has become one of the most indispensable aids 
of inquiry in the laboratory. The diagnoses which it is capable of 
establishing between bodies of similar colours, or between bodies which, 
by chemical reaction assume or yield similar colours, are striking and 
certain, and cannot be furnished so readily by any other mode of 
inquiry. 


a. 


On Ovario-luteine, the characteristic Yellow Ingredient of the Corpora — 
Lutea of Mammals. 


The ovaries of cows and heifers were dissected, and corpora lutea 
from the size of a large filbert to that of a lentil removed. The 
large corpora had all what may be called a cap or a projection protruding 
over the round surface of the ovary. The larger they were the lighter 
was their colour. The large ones were yellow to orange, the small ones 
became red like cinnabar. Some came easily out of the tissue of the ovary, 
being attached only loosely by connective tissue ; ‘Scraping rather than 
cutting was required to isolate them. Some contained a cavity filled 
with a clear yellow fluid. In one instance I removed this fluid with a 
pipette, and found it to measure about 38 cubic 
centimetres. A few minutes after its removal 
from the cavity it became firmly coagulated. 
The corpus was of equal thickness all round, 
the inner surface pale, white, and smooth, with 
many threads extended from wall to wall. There 
was no aperture in the corpus, which therefore 
represented a complete cyst. Other corpora 
came out of the ovaries with no less ease; but 
they were smaller and more solid to the touch, and contained a small 
cavity of the size of a pea, filled with yellowish coagulating fluid. The 

oy greater number of corpora, however, contained 
no cavity, but were quite solid, and in the place 
where a cavity might have been, and in my 
opinion was at an earlier stage of their growth, 
they showed stripes and streaks of white fibrous 
tissue. These corpora rarely had any protu- 
berance. Smaller corpora were of darker colour, 








Small corpera, and adhered very fitmly to the tissue of the ovary, drawing its sur- 
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face inwards after the fashion of an umbilicus. The smallest corpora Apprnprx.? 
were dark red, and frequently quite buried in the 
substance ofthe ovary. The corpora, particularly No. 6. 

the large ones, were surrounded by many blood- On Chemical 


; Identification 
Za vessels, but in none of them was there ever seen of Disease, 


=== effused blood, or coagulated blood, even to the by Dr. 
smallest extent, or any residue or appearance Thudichum. 
which could have led to the belief that there had aii 
been at one time an effusion into its cavity, or near to 

its periphery. No crystals of any kind, particularly no so-called No blood or 

hematoidine crystals, were ever met with. Microscopically the corpora °Tystals found. 
we lutea, while fresh and large, consisted of many Microscope 
large bodies, so-called cells, with a nucleus each, shows 
and a great quantity of feebly-coloured granular nucleated 
matter in the material surrounding the nucleus. ue 
This granular matter became darker as the cells 
grew older, and shrank, until at last in very dark- 
red corpora the granular bodies were dark, strongly 

defined, and impenetrable to light, as if all 
matter except the coloured ingredient had been extracted from the body Dark old 
or cell, and the outer membrane, if any such was there, had been con- bodies. 
tracted around the pigment. 

A number of the corpora were pounded and put into a steam-oven in Pulp of corpora 
a dish. They drew a considerable amount of juice, which was turbid draws a juice 
and reddish, and was poured off. It gave a precipitate with nitric acid, © beating: 
which pink at first became greenish yellow. It gave a precipitate, then Reactions of 
asolution with sulphuric acid, which became reddish brown on standing, this juice. 
With sulphuric acid and sugar it became beautifully purple, like the fat Purple test. 
from blood corpuscles or cod liver oil, or cerebric acid. Its spectrum 
showed a band in green: 


76 to 113 = 387, int. 10, cut off at 155. 
AaBCG D Eb Pies (CG HH’ 












Diagram of Purple Test of Juice of Corpora. 


More diluted with sulphuric acid the spectrum is: band 80 to 
106 = 26, int. 4, cut off at 160. Blue splendid. Both observations 
made with Drummond’s light. When this purple solution was poured 
into alcohol it either lost its colour when little in quantity, or when a Diagnosis from 
larger amount was taken gave tothe alcohol asmoky hue. The peculiar Pile acids. 
spectrum distinguishes this reaction from that of bile acids and cerebric 
acid. Hydrochloric acid gave no reaction in the watery juice, even on 
heating. The juice itself seemed colourless, as on filtration, which was 
very difficult, only a few drops of nearly colourless fluid passed. The 
colour of the turbid juice is therefore probably due to suspended 
~ particles, but the reaction seems to be due to both particles and fluid. ; 
The solid part of the corpora, when dry, was powdered and extracted Extraction of 
with boiling alcohol of 85 per cent. by volume. A deep yellow solution @'Y corpora 


lutea with 
was obtained, which was filtered on the steam-funnel, and immediately GEE 
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became turbid. Subsequent extracts being added, the solution ultimately 
remained clear. The yellow solution before the spectroscope passed red, 
yellow, and green, until 85, where spectrum was decidedly cut off. 
Diluted with one-third of its volume of the same alcohol it exhibited two. 
bands, one in blue and one in indigo. 


Obs. (a.) (1.) 110 to 123 = 18 Int. 2. 
eH RL Deg Bone kee 
Obs, (67) Salar 5, he — 10 
(2.) 128 ,, 149 = 21 


Possible third feeble band in violet, at about 170. End at 195. 
After repeated clarification of the solution, and with the aid of 
Drummond’s light, the following final observation was made :— 


Obs. (e.) (1.) 106 to 122 
(2.) 130 ,, 150 
(3.) 165 ,, 179 


End at 198. 














Y 
Diagram of Spectrum of Alcohol Extract of Corpora Lutea of Cow. 


The addition of a little water or of any watery reagent to the saturated 
alcohol solution caused a turbidity which did not dissolve on heating, 
The potash mixture alone became clear and formed a yellow deposit. 
Platinum tetrachloride, gold terchloride, and mercury perchloride pro- 
duced no reaction, even on boiling. Neutral mercury nitrate caused a 
copious yellow precipitate, which on heating immediately, slower on 
standing, became snowy white. Mercury acetate produced a copious 
canary-yellow precipitate, which on boiling contracted, and left the 
fluid colourless. 

Copper acetate produced a copious green precipitate. which became 
thicker on boiling, but the fluid remained turbid for days. The acetates 
of zine and lead apparently produced no reaction at first, even on boiling, 
but on standing some days the mixture deposited all yellow matter as 
an oil at the bottom of the alcoholic solution. A solution of iodine 
in ammonium iodide produced no reaction. 

Chloroform extracted the yellow matter both from the fresh wet 
corpora and from the dry powder. ‘The solution left the spectrum free 
to 85, when the blue was cut off. On continued dilution blue appeared, 
but there remained an absorption band, 93 to 110 = 17, int. 2, seen 
with gas-light. Drummond’s light gave same measurement. On very 
cautious dilution a second absorption band, 119 to 186 = 17, int. 2, 
R. 8, could be observed ; spectrum cut off at 175. Other reading of 
medium concentrated solution :— 


(1.) 90 to 100 = 20. 
(2.) 116 ,, 187 = 21. 


Cut off at 189. 


Ag C-.. -.D Eb E G HH’ 





As compared to the spectrum of the alcoholic solution, the bands of the 
chloroform solution were moved from 12 to 16 points of the scale 
towards the red end, and the third band was not certainly visible. 

The ether solution, on the other hand, of which spectrum is here 
subjoined, resembles the alcohol solution, its second and third bands 
being moved a little more towards the violet end. 


AaBC D Eb F G HH’ 
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The chloroform solution evaporated before the bellows left a Reactions of 
residue, which was white at first, ultimately yellow. This residue luteine with 


with a drop of nitric acid became blue for a moment, then colourless, 
The chloroform solution with nitric acid became colourless at once 
without any blue appearing. The very peculiar odour of luteine which 
appeared most strongly during the evaporation of the chloroform, 
reminded me much of the odour of cancer juice. The yellow residue 
did not dissolve easily in cold alcohol, but required heating. By con- 
centrated sulphuric acid it was coloured of a dirty green, which at the 
margin in the thinnest layers appeared blue. When a little sugar was 
added to the solution no purple appeared, from which it became pro- 
bable that the reaction of the juice above described belongs to a matter 
not being luteine. 

When the alcohol solution is left to spontaneous evaporation, a semi- 
fluid fat-like matter remains, in which on standing crystals are 
deposited, while the fat loses nearly all its colour. The crystals are 
orange red in transmitted light. ‘They can but imperfectly be isolated 
from the semi-fluid fat in the following manner :—The mixture is 
repeatedly shaken with absolute alcohol, in which the fat dissolves to a 
great extent, while the crystals are almost insoluble in it. What 
remains after decantation of the alcohol is repeatedly shaken with 
small portions of ether. The rest of the fatty matter row dissolves, 
and the crystals remain free, although deadened i.. appearance and 
corroded by the ether, which dissolves a portion of their, substance. 
The crystals are washed on a filter with a little ether, pressed between 
paper, and dried. ; 

The crystals are soluble in chloroform with a yellow, in a concentrated 
state fiery orange, colour; in absolute ether with a yellow colour, less 
easily than in chloroform ; in sulphide of carbon with a fiery red colour, 
which by dilution becomes orange yellow. Glacial acetic acid dis- 
solves the crystals on heating only. Dilute acetic acid, dilute mineral 
acids, ammonia, caustic soda, do not dissolve the crystals. Nitric acid 
poured over the crystals produces a blue colour, which immediately 
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188. 


passes into yellow. When dilute or concentrated nitric acid is added 
to the solution of the crystals in acetic acid, the blue colour is also 
produced, but disappears immediately. Neither the chloroform nor the 
ether or alcohol solution give any blue colour with nitric acid; the 
solutions are simply discoloured. 


b. 


Ovo-luteine, the characteristic Yellow Ingredient of the Yelks of 
Hens’ Eqqs. 


Yelks of hens’ eggs were shaken with chloroform. On standing, a 
yellow solution settled, on which white vitelline floated. The solution, 
assumed to be saturated: had spectrum of three bands in blue, indigo, 
and violet. 

1, 99'to TL 1B aa. 
Zs 125.35 Ae 20g gs tas Pe 
3: HOD u gy aaa | LOSES, ech ange y- 


End at 190. 


Diluted with one-third volume of chloroform the solution showed 
spectrum— 
1. 103 to. 117.= 145. int.2. 
2. S261, 144 ve 18's 7 ie. 
Ge OU ae, Ais very feeble. 


End at 196. 


Again observed after standing 24 hours— 


1. 103 to 117. 
2. 126 ,, 144. 
Sah 58s, bee. 


End at 200. 


This solution shows the bands very well, and better than any of the 
following solutions in ether or alcohol. It is necessary to obtain the 
solution very brilliant by letting it stand, and filtering and decanting it 
repeatedly from deposits of aqueous matter. 


AaBC D Eb F G HH’ 





a B Y 
Diagram of Spectrum of Luteine from Yelk of Egg in Chloroform. 


The ether solution of the extract from yelk has a splendid yellow 
colour. In its saturated state one centimetre thickness cuts off the 
spectrum at 100 nearly. Much diluted there appears spectrum of 
bands— 

: 1.4108 10.125: 17 syanteetncc. 
ahs idy sal 0). sc mms eeepc 
Bal G8i 5, 1845 PSs ale crn sittiny, 


End at 196. 
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More diluted the spectrum measured— APPENDIX, 
1. 110 to 125. eer 

2. 135 ,, 155, On 3 

3. 168 ,, 184. Identification 

on of Disease 
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Thudichum. 
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Diagram of Spectrum of Luteine from Yelk of Eggs in Ether. 


Yelk was boiled with alcohol of 85 per cent., and the filtrate separated Alcohol 
on hot funnel. On cooling the solution immediately became turbid, extract of 
In this turbid state it allowed the red and green of the spectrum to pass, Y“!*: 
although it was cloudy ; complete darkness began at 112. On being 
heated it cleared up, and now allowed bands to be observed-— 


1. 111 to 128 = 17. 
2, 1385 ,, 155 = 19. 


It remained questionable whether or not there was a third band in violet, 
but traces of it were only perceptible while the fluid was very hot. 
On standing the alcoholic solution deposited a fatty matter, and 
became quite clear. It showed three bands— 
1. 108 to 124. 
2. 1384 ,, 152. 
3. 167 ,, 183. 


End at 200. 


AaBC D Eb F G HH’ 
























. Diagram of Spectrum of Luteine from Yelk of Egg in Alcohol heated. 


When this clear alcoholic solution was heated the intensity of the Bands lose 
bands was diminished to less than one-half, the third band becoming intensity in 
quite imperceptible. On cooling the absorption bands gradually re- ot fuid. 
assumed their former intensity. 


AaBC D Eb 
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Diagram of Spectrum of Egg Luteine in Alcohol after cooling. 
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This phenomenon is the reverse of the one I observed upon vegetable 
matters, which became darker in their bands by heating. The red 
vapours of nitrous acid also show a greater absorption by heating, 
the absorption lines augmenting greatly in number with the rise of 
temperature, 


The bands of the heated luteine solution measured— 


1. 110'to 126. \ Band appeared between gorgeous colours— 


bands of blue, indigo, and violet. 


End at 196. 


2. 187 ,, 154. 
3. 168 ,, indistinct. 


The spectrum of the alcoholic solution of luteine from yelk is there- 
fore identical with that of the ether solution of the same substance. 
The spectrum of the chloroform solution differs, however, in this, that 
its three bands are displaced by about 10 points towards the red end of 
the spectrum, although they retain almost exactly their position relatively 
to each other. Similar displacements of bands produced by diiterent 
solyents upon the spectra of the same bodies are not unfrequently 
observed. . ‘luei 


Comparison of Spectra of Luteine. 


~ 


From Ovaries of Cows. From Hens’ Eggs Yelks. 
Alcohol extract. Alcohol extract. 
1106 to 2a 6 int 2s he. 1. 108 to 124 = 16 int. 2. °R. a. 
25130 pb 201, aa See es 2718455 152 Sa ea eae. 
$:°165 ,, 179 =) 1455, - 1. yey. 8.167; 5;° 1838 == 16 ty pe 
End at 198. End at 200. 
Chloroform extract. Chloroform extract. 





1. 90to 110 = 20 int. 2. Ria. 1, 103 to 117 = 14 int. 2. R. a. 
274116, eS TSS ies eB: 23126 144= 18 ,, Biapee. 
3. Observed, but margins not $7°158 57172 eee 
defined. End at 200, 
Cut off at 189. 
Ether extract. Ether extract. 
1. MOstonl 25 =15:; int) 2h Reta 1. 108 to 125 = 17 int. 2. R. a. 
913d tay MOREL yl ee eee 2. 134.4, [55 = Bley ek elie. 
D>: LOS joy MISE ERUD fess aye ys o> 168.35 154° BB we, ceo tyy mays 


End at 196. 


There is no doubt that if all spectra could be measured at one and 
the same time, and with one and the same intensity of light, the coin- 
cidenee of the data would yet be greater than it is. Upon a comparison 
of all the data, and taking into consideration the chemical reactions 
above described, we are justified in assuming that:—1. The spectra of 
the various extracts from the corpora lutea are identical with those of 
the several extracts from hens’ eggs. 2. A fortiori the body producing 
the spectra in the extracts from the corpora is chemically identical with 
that producing. the spectra in the extracts from yelks. 38. This body is 
a yellow crystallizable substance which has not hitherto been defined, to 
which I attribute the name of luteine. 

This body has, however, repeatedly engaged the attention of inquirers, 
Thus Holm, under the guidance of Stiideler, isolated it, and described 
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(Erdmann’s Journal, vol. 100, p. 142) most of its properties, excepting Apprnnrx. 
the spectroscopical ones, but believed it to be hematoidine. But luteine 
differs entirely from hematoidine. Luteineis the specific physiological O No. 6. 
é ! i ; n. Chemical 
product of a certain normal cell-formation which builds up the COLpOra —Tdentification 
lutea. Hematoidine is an abnormal product of pathological processes, or of Disease, 
at all events an accidental formation derived from effused blood out of the by Dr. 
circle of vital action. Luteine is deposited in granules within cells, a . Thudichum. 
product of their chemical life ; hematoidine is deposited in crystals and R 
; : : : p eferences to 
irregular masses in the midst of effused and decomposing blood. The idea Leaeebnte 
that the yellow or red matter of the corpora lutea was hematoidine origi- Diagnosis from 
nated from the circumstance that corpora lutea sometimes, in a few animals hematoidine. 
such as sows, and sometimes in women who have died of disease, contain 
extravasated blood in their centre, and in this a few crystals of hema- 
toidine. This blood is a pathological formation, or if not, at all events 
an abnormal one. For in the hundreds of ovaries from cows, sheep, or 
other animals which I have dissected, I have only twice found any effused 
blood in the corpora lutea, and only once in any other part of the ovaries 
than the arteries and veins. Bischoff (Entwicklungsgeschichte der 
Siiugethiere, p. 32, et seq.) gives a description of the corpora lutea to 
which I assent in all its features. He says nothing of the bloodclot 
which has latterly been so often alluded to in relation to hematoidine, 
and which has actually been figured by Henle (Anatomie des Menschen, 
Vol. Il. p. 478, fig. 372, ref. 5) as situated in the cavity or in the 
midst of the corpus luteum, already approaching its natural greatest 
size, However often such abnormal products may have been observed 
by others, the hematoidine crystals contained in the interior of these 
little ovarian apoplectic effusions are things which are quite different 
from the granular luteine contained in the cells of the corpora 
lutea, even of those corpora lutea which may contain such a sangui- 
neous effusion, though they may be lying side by side. Still less 
probability has now the view originally propounded by Paterson (Edinb. 
Med. and Surg. J., Vol, 53, No. 142, 1840, p. 1, and No. 45, p. 390), 
that the corpus luteum was the product of the transformation of an 
effusion of blood between the two layers of the Graafian follicle. The 
corpus luteum is a new growth from the membrana granulosa of the 
follicle, in the formation of which extravasated blood has no share, and 
the development of which it could only impede,  Stiideler (Erdmann’s 
Journ., Vol. 100, p. 148) investigated the nature of the yellow matter 
in the yelks of eggs, probably in connexion with the studies of Holm. 
He did not obtain a crystallized body, and came to the conclusion that 
the yellow matter was either hematoidine (such as Holm had defined it), 
or some very nearly related body. The spectral phenomena of the 
extracts from yelk did not engage his attention. 
Luteine has no chemical or physical relation to hematoidine, or any 
other derivate of hematocrystalline. The latter when treated with 
sulphuric acid all yield cruentine, with a variety of modifications, and 
peculiar absorption spectra, several of which I described in the last Report. 
Luteine becomes blue, then green, with sulphuric acid, and then shows 
no spectrum at all like anything obtained from blood. Luteine has its 
absorption bands in blue, indigo, and violet, while all derivates of hema- 
toerystalline have their absorption bands in red, yellow, and green, 
hematine alone just leading with its last band into blue. The hematine 
nucleus of hematocrystalline is very difficult to destroy by chemical 
agents, and even strong reagents produce changes so to say only upon its 
surface. Luteine is easily and permanently altered by the same agents. 
Nitric acid transforms all relations or derivates of hematocrystalline 
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with difficulty into intense yellow substances ; but luteine is by nitric 
acid and some nitrates immediately transformed into a colourless or 
white product. The crystals of luteme have no similarity either in 
shape, size, or appearance, to those of hematoidine ; their facile solu- 
bility in ether, chloroform, and alcohol, distinguishes them entirely from 
hematoidine, which is quite insoluble in these agents. When Valentiner 
(Giinsburg’s Zeitschrift N. F. 1,46, 1859) stated that he had extracted 
“hematoidine” from gallstones by means of chloroform, he mistook 
cholopheine or bilirubine for hematoidine. Cholopheine differs as 
much from hematoidine on the one as from luteine on the other hand. 
The mistake of Valentiner was repeated more formally by Robin and 
Riche (Compt. Rend. de Séances de l’Acad. de Se. Tome 41, Séance du 
lER Octob. 1855), who obtained a quantity of cholophzine from a cyst 
in the liver, and by the aid of three elementary analyses, which clearly 
show that they referred to cholopheine, came to the conclusion that 
they had to deal with hematosine (the body which we usually term 
hematine) which had lost its amorphous character, and its iron, taken 
up an atom of water, and become crystallized hematoidine. It is only 
necessary to compare the reaction of Robin and Riche’s hematoidine 
crystals with the reaction of cholopheine which I have described, in 
order to be quite sure that they had cholophzine before them. On the 
other hand, none of the physical or chemical signs of their crystals are 
identical with those which Virchow has given as being characteristic of 
hematoidine. . 

What ultimately remains of hematoidine, when the various bodies 
which have been ranged under its name are eliminated, is not difficult 
to tell. Hematoidine is probably decomposed hematocrystalline. Its 
crystals are most likely pseudomorphoses of the original forms of hema- 
tocrystalline, consisting of the albuminous body intimately mixed with 
the hematine which before decomposition constituted the soluble and 
crystallizable hematocrystalline. The amorphous hematoidine on the 
other hand is so little defined, that we cannot at present receive it as a 
characterized chemical object. 

I therefore add to the conclusions above given yet the following :— 

4, Luteine differs entirely from hematoidine on the one and from 
cholopheine on the other hand, and must not, and after this exposition 
cannot, any longer be confounded with either of them. 5. The bodies 
described by Holm and Stiideler under the name of hematoidine are not 
hematoidine but luteine. 6. The bodies described by Valentiner and 
by Robin, Riche, and Mercier under the name of hematoidine are not 
hematoidine but cholophzine or bilirubine. 7. Hematoidine is a use- 
ful expression for certain microscopical crystals and bodies occurring 
in effused blood, the substance of which has not as yet been chemically 
isolated or defined. 

The discovery of luteine in the ovaries, and of its identity with the 
yellow matter of the yelks, may suggest some revision of the doctrine 
of the homologies between the various parts of the ova of mammals and 
the eggs of birds, and assist in elucidating the very obscure physiology 
of the corpora lutea. Jor, though it is easy to tell the mechanical 
purpose of these growths, it is difficult to explain the object of their 
peculiar chemical ingredients. : 


C. 
Butyro-luteine, the yellow ingredient of Butter. 


It had never to my knowledge been asked in scientific inquiries, to 
which particular circumstance butter owed its yellow colour. Butter, 
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particularly during winter, might assume a perfectly white colour, and Arrrnnrx. 
then the prejudice of the producers or consumers termed it “ poor.” 





The vendors to avoid the effect of this error had recourse to artificial No, 6. 
colouring ingredients, We shall see in the sequel how closely the dyeing caeteenieat 
agents used for this purpose, namely, the juice of carrots, and of the “oF Disease, 
orleans berry or annatto, resemble, in their optical phenomena at all by Dr. 
events, the natural butyro-luteine of good healthy butter. Thudichum, 





In August last I obtained a small quantity of the butter which is _ 
regularly supplied to St. Thomas’s Hospital from a farm in the neigh- eB iaha vnecs 
bourhood of London. It had a fine “rich” yellow colour, a pure fresh St-Thomas’s 
taste, and had been mixed with salt and formed into pats. On being Tipe ices 
fused in hot water it remained opaque, from the salt, water, and caseine; ™ 
it was therefore mixed with an equal volume of chloroform, and the 
solution filtered from the deposit. This solution yielded spectrum— 

1. Band in blue, 90 to 108, Int. 2. R. a. 
See GIO, 10 Pore Ls 
3. Third feeble band, 

: Ends at 189. 





a B 
Intensity Diagram of Spectrum of Butter in Chloroform. 


Another quantity of butter was now fused in a glass vessel, heated 
until all the water had boiled away, and the salt and caseine had been 
deposited, and filtered through paper on a heated funnel. In a test tube 
it showed a fine golden colour, and before the spectroscope it exhibited 
both the a and 8 bands of luteine, but moved by about 20 points more 
towards the violet end. 

1. 110 to 128. 

2. 134 to 158. 

3. 159 to 173, very feeble. 
End at 196. 


AaBC D Eb F G HH’ 








| oles. 
r Diagram of Spectrum of Butter clarified and Sused., 


As the butter cooled the bands became more intense; the higher it 
was heated the less was the absorption exhibited by the bands. The 
third band was not visible while the butter was very hot, but became 
‘clearly visible a moment before it congealed, 


d. 


Cysto-luteine in the fluid contents of an Ovarian Cyst. jremiee § 
The tumor came from a cow ; the entire ovary was one large cyst ava ofan 


measuring three inches in circumference and two inches in lencth, It ovarian cyst. 
22528, N 
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contained a yellow fluid, which amounted to 35 cubic centimetres by 
measure. A: slight deposit of fibrine of the size of a pin’s head was 
observed in it ; it fluoresced green. nm seed 
Spectrum : In thick layers red, yellow, and green, to 87, appeared, 
where: the spectrum was suddenly cut off. Diluted with half water 
bands appeared— af y we ae 


I. In ereen 92 to 108=17 ; Int. 5; R. Gs 
‘2, In. blued boys), be 1B ieey, vos wae een 
With gaslight it remained questionable whether or not there was a 
third band. Drummond’s light with a layer of the natural solution 
1 ctr. in thickness gave spectrum— rary nes 
1.: +» 92;t0, 10847 ; Intid'; ay as 
2, 116 ;, 188=22; ,, 5345 B 
3, 150°,, 168= 187 jada yy 
End of violet at 196. 
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Diagram of Spectrum of Luteine from Ovarian Cyst. 


The serous solution therefore yields the same measurements as the 
chloroform solution of ovario-luteine;“it ‘therefore probably contains 
the same kind of luteine as the corpora lutea. When I attempted to 
extract it the following was observed :—The fluid was so albuminous 
that on heating it became solid in the tube. Alcohol precipitated an 
immense quantity of albumen of a white colour, and itself assumed hardly 
any yellow colour. The luteine therefore adheres strongly to the pre- 
cipitated albumen. I therefore preserved the mixture for a future 
favourable opportunity, when it may be treated together with larger 
quantities of similar matter. 

The above observation, though single, appears to me particularly 
interesting ; and it will be very important to ascertain whether the same _ 
holds good of ovarian cysts generally. The luteine contained insolubly 
in the cells of the corpora lutea is here dissolved in an albuminous liquid. 
If the deposition in granules was accompanied with the presence of fat in 
granules, the solution is distinguished by the absence of all fat. While 
together with fat luteine could be easily extracted by alcohol, it could 
scarcely be extracted by means of this agent from the albuminous 
solution. ‘The cells of the corpus luteum had perished, or not been 
formed ; the limitary membrane of the Graafian follicle had, however, 
apparently preserved a portion of its specificity'as regards the chemical 
nature of its secretion. Fibrine, present in large quantity in the corpus 
luteum, was here only slightly represented ; albumen prevailed, accom- 
panied by the soluble alkaline phosphates, which also occur in abun- 
dance in the corporalutea. The substance which I have above described 
as apparently attaching to the white corpuscles of the blood was not 
diagnosed in the serous fluid, and was probably absent. 
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é. 


Seroluteine from Animal Blood. 


_ Ithas long been supposed that the serum of the blood ‘contained a 
yellow colouring matter, as it preserves a yellow colour, notwithstanding 
all measures which may be adopted for its clarification, It was 
surmised that this was colouring matter of bile, but this was negatived 
by direct research. Cholophzine’ occurs in the serum only in diseases, 
particularly obstructive diseasés of the liver, or those which cause great 
congestion of the liver from a distance, like pneumonia: and puerperal 
fever. Normal blood has never been’ found to contain’ cholophzine. 
In 1835 Martial Sanson published an essay on the colouring“matters of 
the blood (Journ. de Pharm. 21, 420), in which he announced the exist- 
ence of a yellow colouring matter by the side of the ordinary red 
ingredient, but he did not state that it was contained in the serum. He 
obtained it in the following matter :—Dried ox-blood was powdered and 
boiled in alcohol of 18°, whereby a little grease and some salts were 
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removed. ‘The powder was then washed with distilled water. The jaune.” 


evaporation of these washing waters yielded a residue of deep yellow 
colour and strong salty taste. This residue was now dissolved in 
alcohol of 18°, afterwards in alcohol of 36° containing some ether; it 
was next filtered from albuminous and saline particles, and yielded 
ultimately a liquid which had a deep golden yellow colour. 

The blood thus deprived of its soluble salts and of a portion of its 
yellow matter, was dried, and repeatedly exhausted with boiling alcohol 
of 36°. The three first decoctions yielded on further treatment choles- 
terine anda small quantity of a brown matter, from which seroline could 
be separated. ‘The fourth.and subsequent decoctions were evaporated to 


dryness by themselves and left a mixture of three substances. From 


these cold water extracted a yellow matter, warm alcohol a fatty 
substance, and there remained a thin layer of bluish matter, which 
having been washed with alcohol and'ether of temp. 40° C. dissolved in 
boiling alcohol with a fine sky-blue colour. 

Properties of the Yellow | Matter—It is soluble in water, alcohol, 

ether, and fats. The concentrated ‘acids ‘and alkalies do not change it 
while cold. When dry and in bulk its’ colour is orange yellow. By 
chlorine it is discoloured, but the liquid contains no iron. It is the 
colouring matter to which blood-serum owes its yellow colour, and it 
adheres to the fats which are extracted from blood by alcohol. As it 
easily combines with other matters it is very difficult to obtain it 
perfectly pure. 
_ Other proceeding for obtaining, and Properties of, the Blue Matter.— 
Blood is precipitated by basic lead acetate, the precipitate is dried, and 
boiled with alcohol of 36°. The liquid quickly assumes a blue colour, 
‘The first decoctions become turbid on cooling, and deposit a large 
quantity of fat, which carries the blue matter down with it; but after a 
time a tincture is obtained which remains transparent, and from which 
the blue matter can be isolated by the process stated above. When 
pure the blue matter is insoluble in cold alcohol, ether, and water; it 
is a little soluble in boiling alcohol, but is precipitated on cooling, 
The concentrated acids do not change it; the very concentrated 
sulphuric acid decomposes it. Ammonia by itself does not change it. 
Ammonia added to the alcoholic solution causes it to assume a greenish 
colour, and the subsequent addition of an acid restores the blue colour ; 
chlorine discolours it; the fluid contains no iron. { 

Sanson states that Chevreul, Le Canu, and Lassaigne have met with 
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Properties of 
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asimilar blue matter in the blood of hysteric persons. He claims for 
himself the merit of having shown this matter to be a normal consti- 
tuent of blood. F. Simon and other subsequent investigators could not 
find the blue matter again, and of the yellow they could not form a 
pure preparation or a clear idea. The production of a blue colour from 
blood by means of ozonised ether has invested this question with a new 
interest. To this we may add the question after the origin of the 
yellow matter in cholera urine, which with nitric acid yields a red 
and blue product, choleraic urorubine, and choleraic urocyanine, and the 
entire question of yellow, blue, and red matters observed in urine by a 
number of chemists. Seeing that luteine from eggs and ovaries also 
yields a blue colour by nitric acid, surmises are naturally aroused and 
tested experimentally. 

I caused a quantity of sheep’s blood to be collected in a glass vessel 
in the slaughter-house, and to be placed in a secure corner. After 
24 hours standing I carefully decanted the serum; this was now 
allowed to stand twice 24 hours in high cylindrical glass vessels, and the 
supernatant clear serum was drawn off from the deposit of blood 
corpuscles by means of a syphon. It was then filtered repeatedly 
through many folds of finest filtering paper, but by no means it could 
be made bright or translucent, it always retained a certain degree of 
opacity like ground glass. It was yellow, somewhat reminding of red. 
In layers of from % to 2 inch it showed the blood spectrum before the 
spectroscope, and with the most powerful Drummond's light which I 
could produce it exhibited the band a of luteine. 


105 to 117=12; Int.2; R. a Blue interval to 125. 
AaBC D E G HH’ 
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Diagram of Seroluteine. (Blood-bands omitted.) 
(See also Plate V., fig. 10.) 








T suspected at times the existence of a second band, at others all 
seemed to fuse into continued darkness. If the serum is diluted so 
that the absorption due to hematocrystalline is removed sufficiently so as 
not to interfere, the luteine bands become imperceptible. I have 
faintly indicated a second band on the plate, but I am not absolutely 
certain about it. I believe, from repeated experiments, that serum 
cannot by any means be perfectly freed from blood corpuscles. I have 
never seen serum without the blood-bands in the spectroscope, and it is 
not impossible that a great part of its yellow colour is due to these 
corpuscles. Although the above spectrum has been indubitably seen 
and scrutinized by me during an entire afternoon, I have failed in other 
specimens of serum to find it, and therefore it is possible that it may be 
an accidental ingredient. I have not yet succeeded in extracting it 
from serum, and believe that even if luteine were proved to be 
certainly and always present, the extraction would be exceedingly 
difficult. For I did not succeed, by a simple process of extraction 
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with alcohol, in obtaining any luteine from serum of an ovarian cyst, in | Arrenprx, 

which this substance was unquestionably present in large quantity ; so 

strongly does it adhere to precipitated albumen. No. 6, 
On Chemical 
Identification 
of Disease, 


ff by Dr. 


Thudichum., 
Intestino-luteine from the Yellow Evacuations of sucking Infants. ; 


These feces when healthy are of a golden yellow colour, semifluid Intestino-luteine 
consistency, and a slight odour of warm sour milk. It is difficult to from evacua- 
obtain them without admixture, but their constituents cannot be mis- t™S,of 
taken. Mixed with alcohol in excess a great amount of a body having Pps 
most of the properties of caseine falls down in flakes, while other 
matters dissolve, amongst them nearly the whole of the yellow coloured 
ingredient. ‘The dilute solution exhibits an absorption band in blue, 

103 to 115, which when the layer of fluid is made thicker gains in width, 
and becomes 





101 to 118=17; Int. 4; R. a. 
AaBC D Hebb. ie G HH’ 
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Intensity Diagram of Intestino-luteine. 


Last reading 102 to 118. Only one band could be seen distinctly; 
second band was suspected at 126 to 142, but from 130 every part to 
violet was already very dark. Chloroform and ether solution must be 
examined with a view to determine the question whether or not there is 
more than one band. 

The alcoholic solution on standing became a little more red, but in thin 
layers was still yellow. It deposited a quantity of white cholesterine in 
crystals, After standing in a stoppered bottle for a period of six weeks 
it still showed the same spectral phenomena as at first. 

I compared some chloroform extract of dried adult human fzeces Comparison of 
which had been kept during several years, and had been repeatedly adult human 
filtered from a precipitate which formed at intervals. The extract was ©*¢Tetons. 
yellow, showed no absorption band anywhere, and passed light to 
167. 

Physiological considerations.—It has hitherto been generally accepted Physiological 
as a matter requiring no proof that the feces of infants and adults owed considerations. 
their colour to an admixture of colouring matter of bile. Of course in 
the case of an omnivorous adult the accidental ingredients were alse 
taken into account, but in infants the colour was to be derived from pure 
cholophzine. ‘The above observation shows this surmise to be quite 
unfounded. Cholophzinates which are soluble in alcohol possess no ab- 
sorption bands ; the yellow extract of the evacuation of infants does not 
yield the reaction of cholopheine or bilirubine, and consequently, in 
the case of infants at the breast, cholophwine is not excreted. But 
another circumstance aided this erroneous belief, and this leads us to 
some pathological considerations. When infants fed upon milk become Pathological 
‘lisarranged, their evacuations soon become green, and this phenomenon considerations. 
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in itself is a, sign of digestive disturbance. Now it was assumed 
that this green colour was due to biliverdine which had been produced 
from the bilirubine by the diseased process. It is, however, now very 
doubtful whether the green colour of diarrheic forces of infants, and of 
the meconium of the feetus, is really produced by biliverdine. It is more 
probably a mixture of intestino-luieine with a peculiar blue product of 
its oxydation, or a green simple product of that oxydation. 

Lhe origin of intestino-luteine itself it is not difficult to surmise... It 
might be derived from the milk, which, as I have shown above, contains 
in its butter globules a quantity of luteine with three bands. This luteine 
would therefore be required to undergo a considerable change before it 
could become intestino-luteine. But we have a much nearer source 


for this substance, and that is the mucous membrane of the intestine 


itself. The intestinal juice has a wine-yellow colour, as has been shown 
by the experiments of Thiry, lately confirmed by Quincke. It is probable 
that this colour is caused by the luteine here alluded to. The green 
colour of diarrhceic feces might therefore be caused by a change in the 
secretive power of the membrane, or by an influence of the contents of 
the intestine upon the Juteine secreted as such. Physiological inquirers, 
who have leisure to repeat the experiments of Thiry, should therefore 
be careful to place the intestinal juice before the spectroscope; in order st 
decide whether or not it possesses the absorption band of lacto-luteine 
above described. 


B. Vegetable Series. 
a. 


Yellow Substances showing Spectra with continued Absorption of 
Blue, Indigo, and Violet, without detached Bands. 


Such are exhibited by the yellow immediate principles of the follow- 
ing vegetable matters :— 


French berries. (Chrysorhamnine, Xanthorhamnine. ) 
Weld or dyer’s weed. (Luteoline.) 
Quercitron. (Quercitrine.) 
Turmeric. _(Curcumine.) 

Purrée. (Euxanthic acid.) 
Careopsis lanceolata. 
Heliochrysum bracteatum. 

Viola lutea. 

Acacia decurrens. 

Helianthus macrophylla. 

Berberis Darwinii. 

Gnaphalium foetidum. 


French Berries.—These berries are the fruit of several species of 
rhamnus. They differ in size and construction, but on an average are 
of the size of peas, and wrinkled all over their green surface ; they 

contain a number of small hard seeds, and have a disagreeable bitter 
taste. Of the four varieties of these berries which occur in trade I had 
only one, the real “ graines d’Avignon,” at my disposal ; the Persian, 
the Levantine or Turkish, and the Spanish berries are not easily ob- 
tained. The French berries come from rhamnus infectorius. The 
yellow matter obtained from a large light coloured variety of berries by 


Kane, chrysorhamnine, had the composition €.,.H.,OQu. It was of 
golden yellow colour, insoluble it water, soluble in ether. By pro- 
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longed boiling with water while exposed to air it absorbed 1H,Qand Arrzypr. 
20, and was transformed into xanthorhamnine ©,,H,,O,, This latter x e 
is soluble in water, but insoluble in ether ; it is present, ready formed, Oy Chenical 
in the dark brown variety of berries. Identification 
- The watery or alcoholic solution of xanthorhamnine presents a con- of Disease, 
tinuous absorption of the blue end of the spectrum, without any detached i eee 
bands. A saturated watery decoction of bruised berries was cleared up _ gears 
by alcohol. It passed all colours from red up to 107. Diluted+1 the 

absorption receded to 121; diluted+2 to 130; and 3 to 147; diluted 

to very pale yellow to 170. ; 
Weld or Dyer’s Weed (Reseda luteola)—Weld is now nearly obso- Weld or dyer’s 
lete as a dye, picric acid having taken its place. The entire plant is weed. 
pervaded by a yellow colouring matter, which is extracted by decoction. 

This substance by its discoverer, Chevreul, has received the name of — 
“Juteoline.” It crystallises in yellow needles, which sublime unchanged, Luteoline. 
are less soluble in water than in alcohol and ether, and have an acid 

character and reaction. 

In a decoction of weld greenish yellow flakes are deposited, consisting 

of luteoline and other matters in chemical combination. The filtrate is 

reddish yellow, and shows the general absorption of. all yellow  sub- 

stancés, namely’ obscuration of the violet, indigo, and blue parts of the 

spectrum to 138, Diluted it passes all colours to 160. By no treatment 

could I obtain separate bands; but as the solution seems to contain a 

red colouring matter as well as luteoline, the experiment should be 

repeated upon pure luteoline. 

- Quercitron.—This is the bark of an oak tree of ,North America, Quercitron. 
quercus nigra or tinctoria. A preparation sold at the drysalters is 

termed extract of quercitron or “flavine.” Ihave not been able to Mayine, 
ascertain the manner in which thisis produced. Possibly it is an impure 3 
preparation of the substance called by Chevreul “ quercitrine,” namely, Quercitrine. 
the deposit which forms when a decoction of the powdered bark is 

allowed to stand for some days. Bolley believed that this consisted of 


quercitric acid, C,;H,,Q., H,Q. But Hlasiwetz (Ann. Chem. 112, 107) 


showed its formula to be G,H5Q,,.4 I produced a boiling watery solu- 
tion of the flavine, which was reddish and turbid. Its spectrum was 
cut off at 130 by a solution of the same tint as one of luteoline which 
cut off the spectrum at 185. The visible blue had a violet tinge. On 
dilution the absorption receded to 185; diluted+2 to 140; +38 to 140; 

+4 to 169. At this point it was only pale yellow... .When still more 
diluted.to quite pale yellow the entire spectrum to 188 passed. No 
bands were detached at any time. _ 

- Turmeric.-—This substance, the root of yellow ginger, Curcuma longa, Turmeric, 
contains a yellow dye, curcumine, easily soluble in alcohol. A trans- curcumine, | 
lucent solution passed. red, &c.,,to 112; diluted blue to 117 ; more diluted 
to 125. Again diluted with alcohol a hazy violet appears to 146; more 
diluted indigo and violet to 185. No bands were detached at any time. 

But as the extract contains a fluorescent substance which exhibits a 

green colour in the cone of sunlight, (it is not proved that curcumine 

itself is that fluorescent substance,) the absorption of the blue and violet 

may be partly due to this matter, and not to the yellow dye only, which 

might possess bands; but the bands might disappear before the fluo- 

rescent body is sufficiently diluted to let any light at all pass in blue 

and violet. Turmeric becomes brown by alkali, and is used as a test for 

alkalis in chemistry. 

Fustet, or fiset-wood, the wood of Rhus cotinus, does not seem to be Fustet obsolete. 

used in dyeing any more; I could not obtain any at the drysalters. 
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Purrée or Indian yellow is a pigment of uncertain origin, probably the 
juice of a plant which is evaporated with magnesia. It contain ~ 
euxanthie acid G2, H\s Q,,. The solution of this acid is feebly coloured, — 
and has no particular bands. Its dyeing qualities appear best in com- 
bination with bases, particularly magnesia. The pigment which I obtained 
in the colour shops had been treated in this country, and was in thin 
cakes, not the roundish lumps of commerce. 

The alcoholic extracts of the following yellow flowers also yielded 
spectra with continuous absorption of the blue end, without any bands. | 

Careopsis lanceolata.—Solution reddish-yellow, saturated. Cut off 
at 72; gradually to 100, where dark ; diluted one-half recedes to 128 ; 
diluted two-thirds to 140. Diluted to pale yellow the entire spectrum 
passes. No bands at any time. 

Heliochrysum bracteatum.—Orange yellow solution. Cut off gra- 
dually at 102. Diluted + 1 recedes to 124; + 2 recedes to 135; 
+ 4to 162; + 8 to 195. No bands at any time. 

Viola lutea.—Light greenish yellow solution, Cut off at 129. Di- 
luted + 1 recedes to 145 ; + 2 to 165; + 8 no further recession takes 
place, and no band is developed. The solution is now only palest 
greenish yellow. ; 

Acacia decurrens.—Light greenish yellow solution. Cut off at 134, 
Diluted + 1 recedes to 148; + 2 to 155; + 5 to 1638. The solution 
is now only palest yellow, + 10 to 170. Hardly coloured now; the 
matter which cuts off is perhaps colourless. 

Helianthus macrophylla—Solution pale yellow. Passes entire 
spectrum to 177, even in feeble light. No bands. Observation not 
conclusive ; more concentrated solution to be examined. 

Berberis Darwinii.—Passes entire spectrum to 189. Questionable 
whether bands; more concentrated solution required, for which there 
was not enough material. 

Gnaphalium fetidum.—Cut off at 144. Diluted + 1 recedes to 
160; + 2t0165. No bands detached. Rest of spectrum very brilliant. 


b. 


Yellow Substances showing Spectra with a single Absorption Band. 


Yellow wood, or fustic, is the wood of a kind of mulberry tree, morus 
tinctoria. It contains moritannic acid, Cy, Hyg O,,, which is the carrier 
of the tinctorial power, either free or in combination with calcium. To 
test its spectrum I made a decoction of powdered yellow wood, and 
evaporated the watery solution after filtration on the steam bath. After 
24 hours standing an orange coloured precipitate, a mixture of the acid 
and its calcium salt, had deposited. Both the mother liquor and the solu- 
tion of the isolated deposit presented the same spectral phenomena. The 
concentrated solution cut off the blue and violet and a portion of the 
green part of the spectrum. 


AaBC D Eb EF G HH’ 














Diagram of Spectrum of Yellow Substances in general. 
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This absorption, common to all yellow coloured substances, I have Aprennprx. 
also represented in fig. 1, plate I. But on dilution the absorption ae 


receded to 130, leaving a detached very pale band. On BES i 
100 to 115=15; Int. 2; R. a. Identification 
of Disease, 
AaBC D Eb F ge: HH’ y Dr. 
OER, — ’ Thudichum. 














Diagram of Spectrum of Moritannic Acid. 
See also Plate I., fig. 2. 


I was not able to determine with certainty whether there was not a 
second band, as the solutions were always somewhat turbid, and the 
limits of this research did not permit me to follow the subject further. 
As, however, there are two analogous bodies, the one lactoluteine, already 
described, and the other the yellow colouring matter of the flower of 
the ealceolaria, which possess but one absorption band in blue, and on 
further dilution do not exhibit any other detached absorption, I take 
confidence from these analogies to believe that moritannic acid also 
possesses but one absorption band. 


Calceolaria.—The yellow variety of this esteemed flower yielded a Calceolaria. 
cold alcoholic extract of a splendid orange colour, which exhibited a 
single absorption band in blue. 


Peete Lowe los int. 3.3. hhc 
Sharply cut off at 125. 


AaBC D Eb F G HH’ 





Diagram of Luteine of Calceolaria. 
See also Plate L., fig. 3. 


On further dilution violet to 145 appeared, the band « disappeared, 
and no new detached band was visible anywhere. 


ee 
Two-banded Luteine Spectra, 
Yellow Vegetable Matters which show Spectra very much resembling 
that of Animal Luteine, but having probably Two Bands only. 


1. Crocus or saffron, the stigmata and parts of the styles of a Crocus or 
liliaceous plant, contains crocine, Gss Hs, Q,) (7) It occurs also in the Saffron. 
fruit of Gardenia grandiflora, Concentrated sulphuric acid transforms 
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APPENDIX. crocine into an indigo blue, later into a violet substance, Boiled with 
bya dilute acids it is split up into crocetine and sugar. . Viena 
INO. 0. 

On Chemical Cs, Hs, Oso + 5H,O = €,, Hy O, + 4 €, Hy, Og 

Identification 8 ed LS 

ore paeaees Crocine. Crocetine. Sugar. 

y Dr. 
Thudiehum. 





Crocetine retains the principal dyeing properties of crocine, and its 
reaction with concentrated sulphuric acid. 
A hot or cold alcoholic solution shows two bands in blue and indice | 


1. 114t0135=21. Int. 4. Ra. 
2.145 ,, 165=20. , 4. 4, 8 


“End at 184. 3 
AaBC D ; Eb _ F G 

















Diagram of Spectrum of Crocine. 


See also Plate L, fig. 5. 


In this spectrum the band f is placed more towards the violet end 
than in «:y other yellow solution I have yet examined. It just overlies 
the group of lines termed G ; only in Verbascum phlomoides, plate III., 
fig. 2, does the second band just touch G, 


Helianthus 2. Helianthus annuus, Sunflower.—A small flower of this kind, from 
eae St. Thomas’s Hospital gardens, gave a yellow but turbid water extract. 
Suntlower. The alcohol extract, however, was clear, and of a splendid yellow 
colour. It showed spectrum— 
1, in blue, 109 to 125=16. Int. 5 R. a. 
2, in indigo, 186 to 157=21. 4, 4,, B. 
Cut off at 172. 


AaBC D Eb F G HH’ 

















Diagram of Spectrum of Helianthus, yellow. 


See also Plate L., fig. 6. 


Much diluted, and with bright oxyhydrogen light, violet extends to 
200, and there is probably no third band present. 


Leontodon 3. Leontodon taraxacum, Dandelion.—The whole plant is officinal ; 
taraxacum, in the Pharm. Brit. the root only. Alcohol extract of the flower, con- 
Dandelion, centrated, is cut off at 105. Diluted bands appear. 


1. 110 to 124=14. Int, 3. 
2. 1380 to 15383523. ,, 4. 
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~. Suspected band begins about:166, if present. Remarkable that the -Arprnprs. 
second band is of greater intensity than the first. 99. vai gloider 
More diluted, and with strongest Drummond light, the third band No. 6.. 
seems possible from 160 to 179. End at 205. . ae at 
! Paes entification 
AaBG =D Babe a Bese oe G | HH! | Tape 


yy " 
‘Thudichum. 











Diagram of Spectrum of Taraxacum—yellow. 
“ete See also Plate I, fig. 7. 
4, Hieracium pilosella, yellow composite, from St. Thomas’s Hospital pieracium 
gardens. Cold alcohol extract. pilosella. 


1. 110 to 125=15. Int. 3. Rv. 
2.185}, 155=20= V4. B.S} Fp. 


End at 190. 
No third band appears on further dilution. 


AaBC.....D Eb F G HH’ 
Sie 
| 


ae | — 
A | 
pea. 
Diagram of Spectrum of Mieracium—yellow. 


See also Plate L., fig, 8. 


5. Gazonia elegans.—Flower orange, with black and white spots Gazonia 
inside of petals, Has a white juice like Leontodon. Splendid deep elegans. 
yellow cold alcohol extract, not so orange as that. of calceolaria. 

1. 105 to 128=23. Int.4. R. a. 
2,137 7} 168=21. 4. 4,88. 
End at 169. 



































See also Plate L,, fig. 9. 


More diluted, violet is prolonged to 195, but a third band cannot 
certainly be distinguished. Stronger light and more solution allows a 
problematical shade 168 to 187 to be distinguished. 
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6. Hypericum tick cage PRESS yellow, made a deposit from © 
which it was filtered. 
1. 1138 to 125=12. Int.4. Roa. 
2. 1865; 15216. 28... Be 
Last term a little uncertain. End at 160; after dilution at 184. 
AaBC D Eb F G HH’ 
Diagram of Spectrum of Hypericum—yellow. 
See also Plate L., fig. 10. 
7. Acacia leprosa. 
1. 118 to 127=14. Int.4. R. a. 
OF 136)3,, ale Sse So, Be 
Last term uncertain. End at 170. 
AaBC G 


Eb 


F 





























Diagnike of Ses of aes leprosa, 
See also Plate II, fig. 1. 


8. Galphinia splendens. 
LO VIStol 2714 Soha 


2.°18639,* 15619. rok, & ES, 
Questionable third band. End at 191. 
AaBC D E b F G Stet 
| | ‘ ji ; 
































Diagram of Spectrum of Galphinia. 
See also Plate IL, fig. 2. 


9. Stigmatophyllum ciliatum. 


1.115 to 129=14. Int.4. Rea. 
2,437 g, 189 22,c0kee Bo, fe 


Questionable third band. End at 191. 
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a B 
Diagram of Spectrum of Stigmatophyllum. 


See also Plate IL, fig. 3. 


10. Lankasteria elegans—Small quantity of dilute solution for TLankasteria 
examination. elegans. 


Eeelt? to125, 
2. 136 ,, 155. . Readings uncertain. 


AaBC D E b ¥. G HH’ 











Diagram of Spectrum of Lankasteria flower. 


See also Plate IL., fig. 4. 


11. Allamanda Neriifolia.—Splendid yellow flowers. Solution deep Allamanda 
yellow. Neriifolia. 


1. 112 to 125=13. Int. 5. Ria. 
co By aog By <1 ey ee eer SP 


End at 178. 
AaBC D Eb F G HH’ 











&% B 
Diagram of Spectrum of Flower of Allamanda., 


See also Plate IL., fig. 5. 


12. Colutea frutescens.—Solution slightly fluorescent. Colutea 


1. 107 to 119=12. Int.3. R. a. frutescens. 
21984, 15123 My, 205%» 


Possible third band. End at 193. 
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Diagram of Spectrum of Colutea frutescens. 


‘See also Plate IL, fig. 6. 


13. Tagetil lucida.—Solution slightly fluorescent (?) ; bacones bril- 


liant by heating. 
. 1. 105 to 120=15. Int. 4,0°R. 2. 


Cut offiat 130. 


Diluted + 1 a second band appears. ts 
2. 131 to 145=14, questionable. 


End at 158. 
AaBe D E b F 


Tagetil lucida. 














Diagram of Spectrum oF Tagetil. 
' See also Plate IL, fig. 7. 


Schkuria 14. Schkuria atrovirens.—Very pale violet. Absorptions at a 


atrovirens, minimum. 


1. 108 -20,199-205,' Ink 1. 
2, 130%, '15lee81, 4.25 1, 


End at 190. 


AaBC D E b F G HH’ 














Diagram of Spectrum of Schkuria, 
See also Plate IL., fig. 8. 


15. Diplotaxis tenuifolia.—Very pale-yellow solution. 


AaBC 


D 
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1. 113 to 124=11. 
2, 131 5, 148=17. 


End.at 185. 
E b 








F 


a 


ante 2)" Rea 


: 


G 








= gal 2. zy) B. 





Diagram of Spectrum of Diplotaxis. 


See also Plate IL, fig. 9. 


16. Virgilia sylvestris.—Very pale yellow. 


AaBC 





D 


1. 114 to 125=11. 
2. 135.,, 168=18. 


Questionable third. 


E b 


F 


a 


Tnt;’ 3. 
9 2. 99 


End at 197. 
G 


B 
Diagram of Spectrum of Virgilia. 


See also Plate II., fig. 10. 


17. Oenothera grandiflora. 


AaBC 





‘D4, 


13.102. to 126=24; -Int.ws 


2,185, 156=21. ,, 2 


End at 178. 


Diagram of Spectrum of Ocenothera. 


Eb 


FP 


a 
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See also Plate IIL, fig. 1. 
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B. 
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APPENDIX. 18. Verbascum phlomoides.—Deep yellow solution. Cut off at 100. 








On. Chemical 1, 112 to 188=21. Int.6. Ra. 
Identification 2. 1400,} LOGSS23.0r i sans, fo BS 
SF ‘Dp, ~—-s End about 187. Diluted + 3 at 190. Bands then become very pale. 
ricpooonbiniia A a B Cc D E b EF G HH’ —_ 
Verbascum mike a 
phlomoides. 




















Diagram of Spectrum of Verbascum. 


See also Plate IIL, fig. 2. 


Tagetil pumila. 19, Tagetil pumila.—Solution turbid. 


1. 113 to125=12, Int.5. Ra. 
2.133 ,, 152=19. 5 2 , B. 


End at 170. 
AaBC D E b F G HH’ 

















Diagram of Spectrum of Tagetil. 
See also Plate III, fig. 3. 


Helenium 20. Helenium autumnale. 


SEserannle. 1,. 107#to 122-=98e tints eeR 
2, 132 ,, 152=20. 5, 45 45-6 


Dilution produces a suspicion of a third band. End at 190. 
AaBC D Kb F G HH’ 


! 


| 









































Diagram of Spectrum of Helenium. 
See also Plate IIL, fig. 4. 
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21. Linosyris vulgaris.—Cut off at 108. Diluted + 1. APrENDIX, 








1. 110 to 125=15. Int.5. Ria Mie 
9.185. ;, 15729 %;,| 8.254, B On Chemical 
Diluted + 2, suspicion of third band. End at 185. Identification 
of Disease, 
G by Dr. 
; ~ Thudichum. 
Linosyris 
vulgaris, 
Diagram of Spectrum of Linosyris. 
See also Plate IIL, fig. 5. 
22. Solidago serotina.—One band appearing diluted + 4. Solidago 
1. 111 to 124=13. Int. 5. Rea. stearate 
S134", 18728 ee ge 
Cut off at 164. Diluted + 3 ends at 185. 
AaBC D E b F G HH’ 
a B 
Diagram of Spectrum of Solidago. 
See also Plate III., fig. 6. 
23. Ruta graveolens. | Ruta 
1. 110 to 125=15. Int. 3. R. a. graveolens. 


Staaf LIO==20e 95) Se) 59 Be 
End at 172. Diluted+1 ends at 185, 


AaBC D Eb F G HH’ 





a 8 
Diagram of Spectrum of Ruta. 


See also Plate III, fig. 7. 
22528, Oo 
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APPENDIX: 24. Melilotus elegans. a 
No. 6, 4..112.to 125=135~ Tat. 3. R. a. 
On Chemical’ 2, 185 5, 157=22. sh 20%, £ 
Date End at 165. Diluted+J ends at 188, 
bias AwBC yD Eb, F G HW 
Thudichum. - 2 
Melilotus 
elegans. - 
a 8 . 
Diagram of Spectrum.of Melilotus. 
See also Plate IIL, fig. 8. 
Medicago 25. Medicago elegans. —Very dilute solution, layer of 2 ctrs, 
elegans. required. 
1..113 to. 126=13.. Int.,2.. R..a, 
ye bs aa Bay: 8 5 gun apse Be ie aay 
Ends at 163. 
AaBC =D E b F G HY 
a B 
Diagram of Spectrum of Medicago. 
See also Plate IIL, fig. 9. 
Allamanda 26. Allamanda Hendersoniti. 
peer 1, 113 to 125=12. Int.3. R. a. 
2, 134) A 68S 24al4 paidaoe,, P. 
Cut off at 165. : 
AaBC D E b F G HH’ 
Diagram of Spectrum of Allamanda Hendersonii. 
See also Plate IIT., fig. 10. 

In the foregoing I have described all the varieties of luteine yielding 
two-band spectra which I have been able to meet with in flowers during 
the month of September 1868. I have ranged amongst them all those 

Spectra of in which a third band might have been suspected but could not be shown 
berries and to exist. In the following I am going to describe a series of two-band 
reeds. spectra from other parts of plants, particularly berries and seeds. 

esa 27. Asparagus officinalis.—Those who remember the learned essay of 
officinalis. 


the celebrated anatomist Fallopia on the asparagus, will think it fitting that 
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food for ‘scientific contemplation should be drawn also from the berries | APPENDIZ. 
of this remarkable plant. The red berries were rubbed with alcohol in ST} 
a mortar, and the seeds removed. A yellow solution formed, but the 6, Di Sy 
red-coloured matter appeared to remain insoluble. The spectrum of this Zdentification 
solution was cut off at 115 ;. there was a haze all over the region of blue. © of Disease, 
The matter was now boiled with water, and after 24 hours filtered. by Dr. 
Little coloured matter had dissolved. The red residue was now treated  7/wdiehum. 
with warm alcohol, and. yielded. all colouring matter easily to the boiling 
spirit. On cooling a portion of the matter deposited in red flakes. . 
Spectrum of the solution : 

See «61. 110 to 128=18, Int. 3. R. a. 

2cisn.,, sols... de yh 


Possible third band. End at 195. 
AaBC D E b ¥F G HH’ 











x B 


Diagram of Spectrum of Asparagus Berries. 
- scenery Compare also Plate IV., fig. 1. 


! ee ETE: oe RES ; < 
28. Physalis Alkekengiit.—The husk of the berry is a wide red bag. Physalis 


Pe tte4ts 120 =16. Int.3. Ra. Alkekengi, 
[eee 2eteo,, uncertain=—18. ,,. 1. ,, B. 
Solution 2 ctrs. thick. No bands in layer of ctr. 


AaBC D E b F G HH’ 





8 
Diagram of Spectrum of Husk of Physalis Berry. 
See also Plate IV., fig. 2. 


29. Solanum Dulcamara Berries.—Solution saturated yellow to orange. golanum 
mie (to 122-15... ints 23° Re a. Dulcamara. 
eee oe Ok— ad. eo. 4B, 
Suspected third. End at 190. 
AaBC D E b F G HH’ 


| 








& 8 
Diagram of Spectrum of Solanum Dulcamara Berries. 


Compare Plate IV., fig. 3. 
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_Appenvrx. . 30. Solanum Capsicastrum Berries.—Pale yellow solution. Fluo- 
resces distinctly, and in that respect is the only yellow substance 


No, 6. : i : : 
On ‘Ohemisal showing detached bands which I have met with. 








Identification 1. 106 to 120. Very pale Solution 8 ctrs. 
of Disease, 2. 130 ,, 149. do. thick. 
race ‘fs | Ends at 188. 
ee eA mB GAD Eb F HW | 
Solanum see 
capsicastrum. . | 














| 





a 
Diagram of Spectrum of Solanum Capsicastrum Berries. 
See also Plate IV., fig. 4. 
Cyphomandra 31. Cyphomandra betacea.—Large oval berry. Solution pale yellow. 
betacea. Layer 3 ctrs. thick. | 
1,°303"to T1411 nt 732 RR: @: 
9/9196 -S¥48 202 serngsr-e hg: 
Ends at 163. 
AaBC D E b ¥F G HH’ 

















a B 
Diagram of Spectrum of Berry of Cyphomandra. 
See also Plate IV. fig. 5. 
Crategus 32. Crategus cnut Galli Berries.—Red solution 24 ctrs. thick. Cut 
cnut Galli. 
off at 97. 
1 ctr. thick pale yellow, shows spectrum : 


155102 tovdll4. “intel: 
2d 24 x58 142. wii, tad 


Ends at 180. 


2 ctrs. thick it shows spectrum : 
]. 100 to 116 = 16... Int. 4. — R. a. 
Bs LDS) LAG me Ske ies Seen s 
Ends at 160. 
AaBC D E b F G HH’ 




















Diagram of Spectrum of Berries of Crategus. 
See also Plate IV., fig. 6. 
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- 88, Pyrus Aria Berries.—Yellow solution, 2 ctrs. thick. APPENDIX. 
ii 1. 103 to 118 = 15. Int. 4. R.a. <3 
2: 126 ” 147 = 21. 39 3. ” B. On Chemical 
Ends at 163. tage eaoe 
Oo 
With a layer of 1 ctr. thick bands disappear and end at 190. by Dr ° 
Thudichum. 





 AaBC D E b F G HH’ : 
ce e. i Pyrus Aria. 








“ p 
Diagram of Spectrum of Berries of Pyrus Aria. 


See also Plate IV., fig. 7. 


34. Zea Mais or Indian Corn; Seeds.—The powdered seeds treated Za Mais. 

with warm alcohol yielded a golden yellow solution which became turbid 
on cooling; it shed a deposit on standing and then was clear. The 
very concentrated solution showed red and yellow, and was cut off at 
105. First probable band on slight dilution, 105 to 123. More dilute 
solution, 1. 107 to 118; 2. 128 to uncertain. A more clear but more 
dilute solution 2 ctrs. thick showed, 1. 107 to 118; 2. 128 to 147. Ulti- 
mately the following measurements were adopted as final : 


1. 108 to 122 = 14. Int.2 Ra. 
eee, 140 = 20.) 1,, 12. 2, B. 


Last line difficult to read and somewhat doubtful. 
AaBC D E b F G HH’ 








a 8 
Diagram of Spectrum of Maize Seeds. 


See also Plate IV., fig. 8. 


These bands, therefore, are the same almost as those of the alcohol 
solution of ovario-luteine, which read— 


1. 107 to 120. 
2. 128 ,, 149. 


There is a matter contained in the extract of the seeds which absorbs 
entirely the violet end where a third band might possibly appear, and 
does appear in the animal, and some vegetable luteine solutions. 


d, 


Three-banded Luteine Spectra. 


I pass now to a series of vegetable spectra which most closely resemble Three-banded 
the spectra of animal luteine already described. In some of them the luteine spectra. 
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third band is less distinct than in the ‘animal luteines, in others it is 
more distinct, and the whole of the three-banded spectra have therefore 
on plate IV., fig. 9 and 10, plate V., fig. 1 to 10, and plate VI, 
fig. 1 to 38, been arranged.in accordance with this progression of 
distinctness, . * 

Daucus carrota, Common ‘carrot-root.—The colour of the carrot is 
due to ‘a particular matter termed carotine, Cj, H,, Q. It is 'reddish- 
brown in crystals, crystallises in’ cubes, smells like the Florentine violet- 
root, and with concentrated sulphuric acid becomes blue, and dissolves 
with the same colour. However similar, therefore, the spectrum of 
carotine may be to that of the animal Iuteines, its chemical properties 
seem to be different. Carotine heated to 150 becomes reddish-brown, 
and in that state is the substance to which so-called cichory, or chicory, 
owes its tinctorial qualities and fraudulent use. 

Some carrots were scraped and extracted with warm alcohol. The 
yellow solution on cooling became opaque and was again filtered. 


1, 108 to 120 = 17, Int. 5. Rea. 
2.128,,149=21. , 5 , B. 


End at 160. Dilution + 1 extended violet to 197, and there appeared } 
a feeble band. ei 


3. 165 to 180 = 25. feeble dS R. Y 
AaBC. D Eb oF 2 ito. nad oldadorg pret 





Diagram of Spectrum of Common Carrot. 
See also Plate IV., fig. 9. 


Annatto, or Orlean, the flesh of the fruit of Bixa orellana, a South 
American tree. It occurs in trade as a plastic red paste. It contains 
perhaps two colouring matters, of which orelline is the least charac- 
terised. Bixine is the main dyeing ingredient; it is little soluble in 
water, easily in alcohol and ether, with orange colour. Concentrated 
sulphuric acid colouts it blue, next violet; nitric acid changes it to green, 
ultimately yellow. A concentrated alcohol solution of ‘orange colour 
cut the spectrum off at 77. On dilution the absorption gradually receded 
towards 89, further to 92. When more diluted, so that the solution 
was yellow, absorption receded to 103. Again diluted to light yellow, a 
spectrum of bands appeared : 


1. 105 to I2Je= 167 Int. 5. R. cc. 
2. 182 8148 6 a i 
3. 167 ,, 178 = questionable. 
Blue to 208. 
At a particular dilution, with strongest Drummond’s light I measured 
finally— 
1, 106 to 124 = 18. Int. 5. R. «. 
2,129.4, 158 = 24. 95, 8 
$4162 4181 2-11 0 pain] Ys 
End at 205, 
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bee. Tt | G H 
a B 9 


t Diagram of Spectrum of Annatto, or Bixine. 
E | See also Plate IV., fig. 10. 


Annatto is used for dyeing silk. Most English cheese is dyed with 
annatto and turmeric. . 

Calendula officinalis, Common Marigold.—The cold alcoholic extract Calendula, 
has a splendid yellow colour. Like the extract of calceolaria, the concen- Marigold. 
trated solution cuts the spectrum off at blue. Diluted there appears— 

1. 109 to 123 = 14. Int. 3: R. y. Sharply cut off at 127. On dilu- 
tion second band appears, which has now treble the strength of the first, 
which latter becomes int. 2. 

2. 129t0146= 17. Int.5. Ra. 

8.156 ,, 177 = 21. », 5 » B. 

eet End at 189. 


H APPENDIX, 
No.6: 
On Chemical 
Identification - 
of Disease, 


| 
\| 
| 
| 








F 





Y a B 
Diagram of Spectrum of Flower of Marigold. 
Again diluted band 1 almost disappears,and 2 and 3 remain of 


int. 2, In this ‘spectrum the three bands are most distinct, but the 
distribution of intensity is most peculiar. 


Chrysopsis villosa, Chrysopsis 
1. 109 to 120=11. Int. 8. R. a es. 
D481.) 16403; serra, 


Diluted + 1 there appears— 
3.46/60, 193 = 16, 9. 153535 7e 


End at 200. 











Diagram of Spectrum of Chrysopsis Flower. 
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Obliscaria pinnata. 
APPENDIX. 1. 108 to 122=14. Int. 4. R. a. 
2. 131 ,, 154=28. 3. Bp. 
No. -6.° en? ” 99. 
On Chemical 3. 165',, 185=:20. ,,. 1. .,, Y 
rf entification End at 193. 
Sf Disease,’ AaBC OD Bib cvik G HH’ 
by Dr. & 
Thudichum. Hi 
Obligearia 
pinnata. 
Diagram of Spectrum of Obliscaria. 
Heliopsis levis. 
1. 107 to 124=17. Int. 5. R. a. 
2..1381,,, 155=24..,,, 3..,, 2. 
Diluted + 4. 
BF 164", ABZ 222% 5 Tey 
Heliopsis End at 192. 
1 ? 
leo AaBC y E b F G HU 





Diagram of Spectrum of Heliopsis Flower. 


Plate I. to V. are described in the text of chapter N, pp. 183-216; 
each spectrum is identified by the name of the substance from which it 
is derived. 

Plate VI. Crystals of cholophaeine or bilirubine (see Eighth Report of 
the Medical Officer, 1868). 

Plate VII. Crystals of ovario-luteine. 

Plate VIII. The measurements of spectra in the cholera report 
1867, were given in minutes and degrees of a quadrant of the disk of the 
spectrometer. After the construction of the new spectrometer and ob- 
servatory, described in the report for 1868, I adopted a more convenient 
scale of 245 divisions, of which 20 project into the caloric region, and 25 
into the fluorescent or metachromatic region, while 200 were made to 
divide equally the visible chromatic spectrum, the line 60 being made to 
coincide with the middle of the D line. This scale is represented on the 
left of the explanatory drawing (plate viii) ; on the right is given the 
scale of 1867, and between both are the principal sun-lines in the accu- 
rate position in which they would be indicated by either scale. All spectra 
in my three reports are. of the same standard length with reference to 
the sun-lines, and consequently can be expressed in points of either scale. 
One scale can be easily transformed into the other empirically, by means 
of a pair of compasses on the explanatory drawing of plate viii. 

The indications of any scale whatever can be transformed into the corre- 
sponding ones of any other by the method of Steinheil. The two scales are 
united at their zero point at a right angle, and a diagonal is erected in 
the angle between them, the position of which is determined by the point 
of section of two perpendicular lines erected on two corresponding points, 
say Dand D’. The corresponditig,points of each scale are then deter- 
mined by the points in the, diagonal ‘in which any two perpendiculars 
from the scales cut each other. (For‘particulars and drawings, see Carl, 
Repert. f. physik. Technik} ¥6lawp. iy ie Ailas plate xi.g. 10 and 11.) 
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